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PREFACE 

It seems probable that during 1916 about SSOO.OOO^OOO will be 
q)ent on highways and highway bridges in the United States. 
This is the equiviJent of nearly one-third of the total expenditures 
of the federal government for the fiscal year 1913-1914. It is 
then apparent that the Good Roads movement is not atrc^hJed 
by lack of funds. The real problem is that of intelligent and ef- 
fective use of the large funds act^ially available. It is to this 
problem that the American Highway Association addresses its 
activities. The appeal is to the average citisen who is asked to 
vote for the issue of highway bonds and who pa3rs road taxes, as 
weU as to the expert. It is an appeal for understanding of the 
facts of the use of mone3rs devoted to road builcUng and road 
maintenance in the interest of the largest econ<nni<»&l results. It 
is then a campaign of general education of road building metliods 
upon which the American Highway Asseociation is engaged. It is 
not an advocate of a particular method but an exponent and critic 
of all methods found to be in actual use— the bad as well as the 
good. It believes in publicity and discussion. 

As one means of supplying information to show how the money 
a|>propriated for road improvement is being spent, the American 
Highwav Association publishes annually a Good Roads Year Book. 
TfaiiB volume is the fifth annual edition. Its purpose is to bring 
together a general outline of the methods in use m the different 
states of conducting road improvements and of raising funds for 
such work; an unt^dmical and practical explanation of different 
^pes of road improvements, culverts and bridges; a statemmt of 
the methods of maintenance and of preventing dust, a digest of 
the current q)ecifications of the highway departments of several 
states where road work is carried on extensively, an explanation 
of the principles underlying the different classes of bmids issued to 
pay for highway improvements, and finally to suppfy lists of 
manufacturers of machinery and materials for road work and of 
societies and clubs interested in the betterment of our highways. 

A comparison of the records in this volume with those in the 
first edition reveals encouraging proj|;ress during recent years 
toward better methods of administering our road building and 
inaintenance work. Each year has shown an extension of the 
important principle of centralised supervision of highway con- 
struction and inaintenance in the different states. There is an 
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increasing body of opinion that in order to make ibe best use of 
road funds they should be spent under the direction of men who 
are devoting their lives to the study and practice of road building. 
Such men must, of course, be paid adequately for their services. 
It is sometimes objected that, the highway question being largely 
a county question, there are many counties which need nelp yet 
cannot afford to employ skilled road engineers. The answer of 
this association is, build up your state highway department. 
With a strong state highway department it is practicable for 
coimties to have the benefit of technical advice imtil the time 
comes when their resources warrant employment of county road 
tagineers. 

A strong argument for the creation of a good highway depart- 
ment in every state is to be foimd in the present status of pro- 
posed legislation to extend federal aid toward road improvements. 
Without undertaking to discuss the policy of that programme, it 
will suffice to say that it rests for its p^olitical justification upon the 
representation that the rural free delivery of mail matter and the 
envelopment of the parcel post service have improved the condition 
of farmers. It is urged that the welfare of the nation warrants 
further national action to reduce the isolation of farm life by the 
improvement of rural post roads. The House of Representatives 
has passed what is known as the Shackleford bill for joint coopera- 
tion between the states and the nation in post road improvements. 
The Senate Committee on post offices and post roads has reported 
unanimously a modification of this bill, and it is the general opinion 
that it will be passed at this session or the next. The measure 
provides for extending substantial federal aid to those states which 
have efficient highway departments and will expend on their post 
roads an amount proportionate to the federal contribution. The 
construction is to be done by the states, subject to the approval 
of the United States Secretary of Agriculture, and future federal 
aid will be withheld from the states which fail to maintain properly 
tiie roads constructed with such assistance. This measure, if en- 
acted, will undoubtedly result in the creation of state highway 
departments where none exist today and will strengthen those 
deparUnents now in a weak condition. 

The American Highway Association has been an influential 
factor in creating the public sentiment that road improvements 
should be established on a business basis. It is sending out each 
week to newspapers that have a^^eed to use the articles, a discus- 
sion in popular terms of some imaseof good roads. The circula- 
tion of the papers receiving these articles is over 5,000,000 copies. 
The association furnishes speakers for important meetings where 
road improvements are discussed. It is codperating with educa- 
tional institutions and state departments in spreading a knowledge 



of what good roads caD accomplish for the districts they tr&verse. 
Thia work will be extended as fast as funds are obtained for it. 
All who believe in getting a dollar's worth of good roads for every 
dollar invested in construction or maintenance of highways are 
invited to jom the association and thus bear witness in an active 
and positive way to their codperation in a work of great economical 
and wcial value. 

Fairfax Habrison, 
Pretident. 
April 11, 1916. 
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PART I 

Infonnatlcm Regarding Road Improvements under 
Federal, State, Territorial and Local Control 



UNITED STATES OFFICE OF PUBLIC ROADS 

AND RURAL ENGINEERING 

Organization 

The Office of Road Inquiry was eetabliahed by Congress in 
1893 to investigate systems of road management and meSiods of 
road making, and to make public information on these subjects. 
During the twenty years following the establishment of the Koad 
Office, these duties were graduaUy extended and broadened so as 
to include the physical and chemical testing of road materials, 
and the conducting of field experiments. In 1912, under the 
Post Office appropriation bill, Congress placed the construction 
and iinprovement of certain post roads under the supervifion of 
this Office. The agricultural appropriation act of 1915 directed 
the Secretary of Agriculture to submit a plan for reorganising 
the work of his Department. The plan he submitted beoune df- 
fective July 1, 1915. The Office of Public Roads became the 
Office of Public Roads and Rural Engineering, and took charge 
of aU that part of the Department's agricultural work which par- 
took in any way of an engineering nature. 

EducaHanal Work. — ^The work of the Office as now organised 
ma^ be conveniently grouped into two general classes: (1) Edu- 
cational or extension ; and (2) investigational or research. 

The education work is conducted in four stages: 

1. Reaching the people by means of lectures, addre sse s, the 
publication of bulletins, the exhibit of models, etc., and teaching 
them the economic value of improved roads and the efficiency of 
various tjrpes. 

2. Givmg special advice and assistance, where the problem to 
be solved necessarily involves a knowledge of community and 
cooperative administration and of methods for planning and 
financing a system of better roads. At this staige, since the 
questions are specific rather than general, the lecturer gives way 
to the engineer. 

S. The third step includes an actual demonstration of construc- 
tion under government supervinon. In fact the Office becomes 
practicallv a school in regiu^ to road construction. 

4. In the fourth step the educational work of the Office deals 
with the future in so far as it means maintenance. In other 
wvds, in order that the communities may realise tbe iuUest i»* 
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turoB from their inTestment, the people are shown how to ade- 
quately care for their public roads. 

Raearek Work. — Fully as important as its educationa] wot^, 
however, is the research and experimental work of the Office. 
Reasonable codr(^atioD between the investigations conducted la 
the laboratories and in the Geld is constantly sought, and the lab- 
oratories have been specially equipped to further this object. 

In working out sucn of these problems as concern the construc- 
tion and maintenance of roads, Ck)ngress has made a special ap- 
propriation for field experiments, and during the past three years 
test roads have been constructed in the vicinity of Washington 
These roads demonstrate the use, according to various methods, 
of a large number of materials, including oils, asphalts, tars, con- 
crete, bnck, crushed stone, and gravel. The results of these 
field experiments are carefully recorded and & progress report 
issued annually. Every material which is used in the field ex- 
periments is carefully tested, analyzed, and studied in the labora- 
tories BO that the fullest correlation is obtained. 

Organization of the Office. — In order to render its work most 
effective, the Office is organized into nine divisions, one of which 
deals entirely with the administrative work of the Office. The 
other eight divisions are as follows: 

Diviaion of Road Conatruction. — Among projects within the 
inxivince of Uiis division may be mentioned the following: 

1. Object lesson roads, which are built for the purpose of teach- 
ing local road officifds the proper methods of road construction. 
AU materials, labor, and teams are supplied locally, while the 
Office of Pubhc Roads and Rural Engineering furnishes the serv- 
ices of an engineer. 

2. The county model system project, which involves the as- 
ngnment of an engineer to a county to make all necessary pre- 
liminary investigations for the purpose of devi«ng a plan for the 
administration, construction, and maintenance of a county sys- 
tem of highways. 

3. Bridge and culvert work, which conmsts of the preparation 
of typical or standard designs, which will be furnished where 
suitable, upon application from any particular locality. Special 
designs are prepared for localities where typical designs can not 
be used. Occasionally designs prepared by bridge companies are 
checked and reviewed for local officials. In addition, inspections 
of brieves are made in conjunction with local officials and advice 
givsn as to tite kind of bridges and culverts best suited for local 

} of coun^ roads. This involves the 
T to supermtend the road work of the 
L Ths engineer assigned makes a thoi- 
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ough study of the county road conditions, with recommendations 
for improved methods of administration, construction, and main* 
tenance by the properly authorized road officials. 

5. The road survey project contemplates extending aid to local 
oonmiunilies by providing engineering assistance for making 
8urve3rs. 

6. The post roads project. The Post Office appropriation act 
of August 24, 1912, appropriated $500,000 for improving, under 
the direction of the Secretary of Agriculture, such roads as might 
be jointly selected by the Postmaster-General and the Secretary 
of Agriculture. After the roads were selected the Secretary of 
Agriculture placed them under the immediate supervisi<m of the 
Office of Pubbc Roads and Rural Engineering. The work under 
this project comprises sections of seventeen post roads located in 
thirteen States. Sixteen of these roads were practically com- 
pleted during 1915. 

7. Field experiments in road construction are conducted with 
a view to ascertaining the relative merits of various road mate- 
riab in actual service so that the public may benefit by the knowl- 
edge thus obtained. 

8. Under the project of inspection and advice an engineer is 
assigned to a locality for the purpose of making a thorou^ study 
of all the road-bmlding conditions, which involve materials, 
methods of construction and maintenance, traffic requirements, 
and systems of finance and management. He then advises with 
local officials as to the kind or character of improvements which 
should be adopted. Special advice is also given concerning iso- 
lated problems that frequently exist in connection with the road 
work of particular localities. 

Dimnon of Road Maintenance. — Conservation of the enormous 
expenditure of public funds in road construction has beccnne so 
important and the failure of local officials to provide properly for 
the necessary road maintenance is so general that there has be^i 
a great demand on the Office for assistance in this direction. 
Consequently a Division of Road Maintenance was created on 
February 16, 1914, 

This division aims to become a clearing house for information 
regarding the details of maintenance work, its cost, methods, and 
remilts. To this end studies are being made in States having 
well oiganised highway commissions and in selected counties 
where funds are sufficient to finance an advanced and efficient 
highway system. 

To give a practical dononstration of maintenance in counties 
havinff improved roads of the commoner types, such as earth, 
sand-day, and gravel, organised maintenance is being conducted 
along about 725 miles of a through route from Washington, D. C, 
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to Atiaota, Qa. Engineers fumiBhed by the Office for thia woric 
make frequent inspections of the different sections now under 
maintenance by the patrol or gang system, and give directions for 
conducting the work. The various counties cooperatiag in this 
work provide the neceeaary funds, except for engineers' salaries 
and expenses. 

Certain of the post roads improved under supervision of this 
Office are being used, when completed, to secure maintenance 
cost data representative of the locality. The work is being con- 
ducted in codperatioQ with the States. 

If the greatest benefit is to be derived from the experimental 
road work conducted by the Office, it is essential to insure the 
contmuouB maintenance of these roads, and to obtain very ac- 
curate cost data and traffic records. This work is therefore being 
oosducted by the Maintenance Division as a major project. So 
far, very valuable and original results have been secured and it is 
expected that the final conclusions will estabUsh the compara- 
tive economy of several important types of road with reference to 

tha tmffin hnqdled. 

ffationai Park and Forest Roads. — ^Thia division was 
ebruary 16, 1914. It has charge of certain road 
one in the National parks, in codperation with the 
»f the Interior, and of road work to be done in some 
i\ forests, in cooperation with the Forest Service of 
jnt of Agriculture. Congress has provided that 10 
e receipts of the Forest Service shall be expended in 
"oads saA bails within the National forests. 

Road Economics. — The work of this division com- 
statistical and research investigations, embodying 

of data to show national progress in road construc- 
nt^isnce, including pertinent laws, appropriations, 
, dimensions, and types. Under this project at the 
rork is under way to secure a census of road mileage, 
: expenditures throuf^hout the United States, in ao- 
1 the previous practice of making such a census at 
rvals. 

>n8 b^un in 1910 to determine as accurately as 
iconomic results of road improvement on the pros- 
velopment of the country, have been completed and 
e now being prepared for publication. Studies are 

obtain comprehensive insight into the methods of 

construction, and maintenance of roads under local 
ilso into the organization, methods of operation, and 
plished by the various State highway departments. 
9 study of the empl<^ment of convict labor in road 
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work has jiurt been completed. The conclusions drawn from this 
study are now being given a practical test in an experimental 
camp in Fulton County, Georgia. In addition to the foregoing 
economic investigations, similar studies are made along the post 
roads constructed in codperation with the Post Office Depart- 
ment, in order to obtain the information called for in the appro- 
priation act which caused their construction. A traffic census is 
taken at regular intervals on the post roads and on the experts 
mental roads. 

This division also has general charge of the lecture work of the 
Office. Lecturers are omy assigned upon request and then only 
when assured that the meeting has been properly advertised and 
that the attendance will justify the expense. Closely related to 
this lecture work is that of road model exhibits wluch are dis- 
played at various expositions, road conventions, and similar meet- 
mgs. All editorial and photographic work, together with the 
library, which cmnprises approximately 9000 volumes, is also un- 
der this division. 

DivUian of Road MaUrial TeMU and Research. — ^The work of 
this division embraces the following projects: 

1. Chemical and physical examination of all tjrpes of road 
materials. 

2. Microscopic examination and classification of all rocks, 
gravels, sands, days, etc., which are of interest in road construction 
and maintenance. 

8. Standardisation of methods of testing bituminous and non- 
bituminous road materials. 

4. Researches into the occurrence, manufacture, and properties 
of dust preventives and road binders. 

6. Investi^tions of non-bituminous road materials. 

6. Inspection and advice. 

Under these protects numerous experiments are conducted in 
eodperation with otner divisions of the Office, with a view to cor- 
relating laboratory tests wilii service results. 

Samples of rock, gravel, sand, and clay are tested free of charge 
for any dtisen of the United States, provided they are submitteid 
strictly in accordance with printed instructions which are furnished 
upon request and provided the tests will not only prove of value 
in perfecting^ the records of the Office with regard to local deposits 
but will aid m the dissemination of information of particular value 
to highway engineers. 

In certain instances samples of bituminous materials are tested 
free of charge, when by so doing information may be secured to 
further the Office in its efforts to codrdinate laboratory tests with 
service results and when such information will aid it m the prep- 
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aration of q>ecification8 for materials of this character. Tests 
are not made for municipalities. 

The remaining divisions of the Office are not concerned with 
road work. 

Progress Report 

During the year ending Jime 30, 1915, the following object 
lesson roads were completed: Arkansas, gravel, 1. Florida, oil- 
sand, 1; bitmninous macadam, 2. Georgia, sand-clay, 1. Indi- 
ana, sand-clay, 1. North Carolina, earth, 1; top-soil, 1. Okla- 
homa, earth, 3. Tennessee, earth, 1. Texas, gravel, 1; earth, 1. 
South Carolina, gravel, 1. An experimental oil-coralline rock 
road was completed at Buena Vista, Fla., and contracts were let 
for two roads in Alexandria County, Va., with a total length of 
6i miles which will include 26 experimental sections. Five post 
roads with a total length of 153 miles were constructed and work 
progressed on 11 more. The engineers of the Office supervised 
the construction of 2,266,000 square yards or 257.6 miles of road 
during the year. 

Bridge designs were prepared for 15 locations and at the re- 
quest of local officials, various State and private plans and speci- 
fications were reviewed and 19 inspections made. Three county 
road ^tems were prepared, and the engineer in charge of a post 
road in a Virginia county has co5perated with the State highway 
department in supervising the construction of 34 miles of gravd 
road in that county. Engineers were assigned to assist local of- 
ficiiJs in solving 39 specific road problems, three engineers have 
assisted the State highwav department in its State*aid work, and 
an engineer has assisted tne State geologist of Georgia in examin- 
ingn^ materials. 

Detailed studies of State road maintenance qrstms have been 
made in New Hampshire, Massachusetts, Connecticut and New 
York, and also of county maintenance sjrstems. The Maryland 
post road is being maintained by the Office and those in Maine, 
Ohio and Texas will be taken over for maintenance when com- 
pleted. Out of tiie total length of 1037.8 miles of the Washing- 
ton-Atlanta highway, 723.7 miles are maintained by the Office; 
the work is done by three engineers, each using an aut(miobile 
leased from the American Highway Association, and comparative 
costs of the expense of road supervision using livery and using au- 
tomobiles are being gathered. 

A traffic census nas been taken on each post road for a period 
of one week at three-month intervals and an additional week dur- 
ing the crop-moving season. These counts will furnish definite 
information ooncermng the increase in travel due to road improve- 
ment. A traffic census has been taken for 24 hours every thir- 
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teenth day on the experimental roads built by the Office. These 
counts show the increased travel following the improvement of a 
road, the cost per ton-mile for construction, maintenance and 
depreciation; the reduction in the ton-mile transportation charge 
by reason of greater loads, longer hauls and greater speed; and the 
effect of traffic of different classes on the different types of con- 
struction. 

During the fiscal year, 410 lectures and addresses were delivered 
in 38 States by 32 representatives of the Office. Exhibits of 
models and photographs were made at 17 fairs and conventions, 
and similar exhibitions were made before State legislatures and 
road schools. The physical and chemical testing laboratories 
examined 1049 samples of road-building materials. Researches 
into the road-building value of gravels, into the reliability of the 

{present test of the cementing value of rocks, into the effect of 
rost on the strength of rock and cement mortar, and into the 
properties of concrete imder different working conditions were 
carried out in the physical laboratories. Investigations have been 
made of the possibilities of different types of bituminous sand 
roads. Traction tests have been made to determine the actual 
^ect of road improvements on draft, and of the effect on draft 
of width of tire, diameter of wheel and method of hitching. A 
special dynamometer automobile has been built from the plans 
of the Office for investigations of the effect of different types and 
conditions of road surface on the power demand on motor cars. 

Personnel 

Director, Logan 'Waller Page; assistant director, P. St. J. Wil- 
son; chief of road construction, Vernon M. Peircej chief of road 
economics, J. E. Pennybacker; chief of irri^tion mvestigations, 
Samuel Fortier; chief of drainage investi^tions, S. H. McCrory; 
chemical engineer. Provost Hubbard; duef of rural engineering, 
Edmimd M. McCormick; engineer of tests, Albert T. Goldbeck: 
chief of road maintenance, Edwin W. James; chief of national 

gtrk and forest roads, T. Warren Allen; bridge engineer, Oscar L. 
rover; chemist, Charles S. Reeve; assistant in road economics, 
M. O. Eldridge; associate mechanical endneer, E. B. Smith; ir- 
rigation economist, R. P. Teele: senior drainage engineer, R. D. 
Marsden; petrographer, Edwin C. E. Lord; librarian. Grace Fran- 
cis; editorial clerk, Alice L. Davies; chief clerk, W. Carl Wyatt. 
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Report of the special agent and engineer for road inquiry for 1803. Roy 
Stone. 

Report of the special agent and engineer for road inquiiy for 1894. Roy 
Stone. 

Report of the special agent and engineer for road inquiry for 1895. Roy 
Stone. 

Report of the special agent and engineer for road inquiry for 1896. Roy 
Stone. 

Report of the director of the OflSce of Road Inquiry for 1897. Roy Stone. 

Report of the director of the Office of Road Inquiry for 1898. Martin Dodge. 

Report of the director of the Office of Public Road Inquiries for 1899. Roy 
Stone. 

Report of the director of the Office of Public Road Inquiries for 1900. Mar- 
tin Dodge. 

Report of the Office of Public Road Inquiries for 1901. Martin Dodge. 

Report of the Office of Public Road Inquiries for 1902. Martin Dodge. 

Report of the Office of Public Road Inquiries for 1903. Martin Dodge. 

Report of the Office of Public Road Inquiries for 1904. Martin DodM. 

Report of the director of the Office of Public Roads for 1905. L. W. Page. 

Report of the director of the Office of Public Roads for 1906. L. W. Page. 

Report of the dfrector of the Office of Public Roads for 1907. L. W. Page. 

Report of the director of the Office of Public Roads for 1908. L. W. Page. 

Report of the director of the Office of Public Roads for 1909. L. W. Page. 

Report of the director of the Office of Public Roads for 1910. L. W. Page. 

Report of the director of the Office of Public Roads for 1911. L. W. Page. 

Report of the director of the Office of Public Roads for 1912. L. W. Page. 

Report of the director of the Office of Public Roads for 1913. L. W. Page. 

Report of the director of the Office of Public Roads for 1914. L. W. Page. 

Report of the director of the Office of Public Roads for 1915. L. W. Page. 

Officb of Pubuc Roads Bullbtins 

1. State laws relating to the management of roads, enacted in 1888-1893. 
Compiled by Roy Stone. 

2. Proceedings of the Minnesota €k>od Roads Conventioni held at St. 
Paul, Minn., January 25 and 26, 1894. 

8. Improvement of the road system of Georgia. O. H. Sheffield. 

4. Report on road-making materials in Arkansas. J. C. Branner. 

5. Information regarding road materials and transportation rates in cer- 
tain States west of the Mississippi River. 

6. Information regarding roads, road materials, and freight rates in cer- 
tain States north of the Ohio River. 

7. Information regarding roads and road-making materials in certain 
eastern and southern States. 



^ The department supply of a number of these publications is exhausted, 
but copies may be had by purchase from the Superintendent of Documents, 
Government Printing Office, Washington, D. C. The price is 5 cents each 
except in the case of bulletins, which range from 5 to 30 cents. A revised 
list of publications of the Office of Public Roads and Rural Engineerins is 
issued eveiy three months, and copies can be had upon request to that 
office. 
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S. Earth roads: hinta on their eonstruetion and repair. Roy Stone. 
9. State aid to road buildinp in New Jersey. Edward Durrough. 

10. Proceedings of the National Road Conference, held at Westminster 
Church. Asbury Park, N. J., Julv 5 and 6, 1894. 

11. Proceedings of the Virginia Good Roads Convention, held in Richmond, 
Va.. October 18, 1804. 

12. Wide Tires. Laws of certain States relating to their use, and other perti- 
nent information. Compiled by Roy Stone. 

18. Kentucky highways: history of the old and new systems. M. H. Crump. 

14. Good roads: extracts from messages of governors. Compiled by Roy 
Stone. 

15. Proceedings of the Good Roads Convention of Texas, held at Turner's 
Hall, in Houston, Tex., February 10, 1805. 

16. Notes on the employment of convicts in connection with road building. 
Compiled by Roy Stone. 

Notes on the employment of convicts in connection with road building. 
Rented edition. 

17. Historical and technical papers on road building in the United States. 
Compiled under the direction of Roy Stone. 

18. State laws relating to the management of roads, enacted in 1804-1805. 
Compiled by Rov Stone. 

State laws relating to the management of roads, enacted in 1804-1805. 

Supplement, 
10. Progress of road construction in the United States : Reports by Delegates 

to National Road Parliament, held at Atlanu, Ga., October 17-10, 

1805. 
SO. Traction tests. 8. T. Neely. 

21. Proceedings of the International Good Roads Congress, held at Buffalo, 
N. Y., September 16 to 21. 1001. 

22. Proceedinn of the Third Annual Good Roads Convention of the Board 
of Supervisors of the State of New York, held at Albany, N. Y., January 
28 and 20, 1002. 

28. Road conventions in the southern States, and object-lesson roads con- 
structed under the supervision of the Office of Public Road Inquiries, 
with the cooperation of the Southern Railway. 

24. Proceedings of the North Carolina Good Roads Convention, held at 
Raleigh. Februarv 12 and 13, 1002. Compiled by J. A. Holmes. 

25. Proceedings of the Jefferson Memorial and Interstate Good Roads 
Convention, held at Charlottesville, Va., April 2, 3, and 4, 1002. 

26. Proceedings of the National Good Roads Convention, held at St. Louis, 
Mo., Aprir27 to 20, 1003. 

27. The construction of sand-clav and bumt-clav roads. W. L. Spoon. 

28. The decomposition of the feldspars. A. 8. Cushman and Prevost Hub- 
bard. 

20. The Construction of Macadam Roads. A. B. Fletcher. 

80. The Corrosion of Iron. A. 8. Cushman. 

81. Examination and classification of rocks for roadbuilding. including 
the physical properties of rocks with reference to their mineral compo- 
sition and structure. E. C. E. Lord. 

n. Public-road mileage, revenues, and expenditures in the United States 
in 1004. M. O. Eldridge. 

88. Road materials of southern and eastern Maine. Prepared in coopera- 
tion between the United States Geological Survey, the State Survey 
Commission of Maine, and the Office of Public Roads. Henry Leightoa 
and £. 8. Bastin. 

84. Dust preventives. Prevost Hubbard. 

85. Tha prsurvatioD of iron and steeL A. 8. Cushman. 
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86. DeseriptiTe eatalocoe of the ro«d model exhibit of the Office of Publie 
Roads, Alaskii-YiikoD-Pacifie Expoidtlon, Piepered by the Offiee of 
Publie Roads. 

87. Examination and elaasification of rocks for road building, ineludinf 
the physical properties of rocks with reference to their mineral eomposl- 
tlon and structure. Edwin C. E. Lord. 

38. Methods for the examination of bituminous road materials. P r e roet 

Hubbard and Charles S. Reere. 
89. Highway bridgei and culverts. Charles H. Hoyt and William H. Burr. 

40. The road material resources of Minnesota. Georee W. Cooley. 

41. Mileage and cost of public roads in the United States in 1900. J. EL 
Penny backer, Jr., and Maurice O. Eldridge. 

42. New Hampshire highways. Report of an inspection of highways in 
the State of New Hampshire, August, 1011. Chiarles H. Hoyt. 

43.^ Highway bridges and culverts. Charles H. Hoyt and William H. Burr. 
44. The physical testing of rock for road building, including the methods 

used and the results obtained. June, 1912. Albert T. Goldbeck and 

Frank H. Jackson. 
45.* Data for use in designing culverts and short span bridges. C. H. 

Moorefield. 

46. Oil-mixed portland cement concrete. August, 1912. L. W. Page. 

47. Descriptive catalogue of road models. 

48. Repair and nudntenance of highways. L. I. Hewes. 

DSPABTICKMT OF AOBICTTLTURS BULLKTIMS 

23. Vitrified brick as a paving material for country roads. 
68. Object-lesson and experimental roads, and bridge construction of the 
U. S. Office of Public Roads, 1912-13. 

106. Propess reports of experiments in dust prevention and road preser* 
vation, 1913. 

136. Highway bonds. 

220. Descriptive catalogue of road models of Office of Publie Roads. (Re- 
vision of Office of Public Roads Bulletin 47.) 

230. Oil-mixed Portland cement concrete. (Revision of Office of Publie 
Roads Bulletin 46.) 

246. Vitrified brick pavements for country roads. (Revision in press.) 

249. Portland cement concrete pavements for country roads. 

257. Progress reports of experiments in dust prevention and road preserva- 
tion, 1914. 

284. Construction and maintenance of roads and bridges from July 1, 1913, 
to December 31, 1914. 

814. Methods for the examination of bituminous road materials. 

347. Methods for the determination of the physical properties of road- 
building rock. 

848. Relation of mineral composition and rock structure to the physical 
properties of road materials. 

ClBCVLABS' 

14. Addresses on road improvement. Ro^ Stone. 

15. An act to provide for the construction of roads by local assessment, 
county, and State aid, passed by the New York Assembly. 

16. Highway Taxation: Comparative results of labor and money systems. 

* Out of print. 

'Circulars 1 to 13 were of temporary eharacter and are no longer in print. 
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17. Origia and work of tbe Darlington Road Leacue. Roy Stone. 

18. Report of committee on legislation Adopted bv the State Good Roada 
ConTention, held in Richmond, Va., October 10 and 11, 1896. 

19. Traffic of the country roada. 

20. Commenta on ayatems of maintaining country roada. 

21. Methods of constructing macadamised roads. Extract from a report 
prepared bv the chief engineering inapeotor of the Local QoTemment 
board. (England.) 

22. Appeal for organisation of State and local road-improTement aodetiea. 
Cf. A. Locke. 

23. Money value of good roads to farmers. W. C. Latta. 

24. Highway maintenance and repairs. Revision of Circulars 16, 20, and 21 

25. Brick |)aving for country roads. 

26. Going in debt for good roads. 

27. Cost of hauling farm producta to market or to shipping points in Euro* 

Xean countries, 
ddresses on road improvement in Maine, New York, North Carolina, 
and Illinois. Roy Stone. 
22. The forces which operate to destroy roads, with notes on road stones and 
problems therewith connected. C. L. Whittle. 

80. Kepairs on macadam roads. E. Q. Harrison. 

81. Must the farmer pajr for |ood roads7 Otto Domer. 

82. State aid to road building in Minnesota. A. B. Choate. 

83. Road improvement in governors' messages. Compiled by Roy Stone. 

84. The social, commercial, and econoodc phases of the road subject. W. H. 
Moore. 

85. Road improvement in New York. 

86. List of national. State, and local road associations and kindred organi- 
sations in the United States. 

87. The railroads and the wagon roads. A. L. Craig. 

88. A study of rook decomposition under the action of water. A. 8. Cosh* 
man. 

80 to 46 inclusive. Public roads of Washington, Ariaona, Arkanaaa, Oregon, 
Iowa, Virginia, North Carolina, and Alabama: Mileage and expendi- 
tures in 1904. M. O. Eldridge. 

47. Tar and oil for road improvement: Report of progress of experiments at 
Jackson, Tenn. 

48 to 87 inclusive. Public roads of Tennessee, New Hampahire, Maryland, 
Maine^ew Mexico, Pennsylvania, Montana, Wyoming, North Dakota, 
South Dakota, Kentucky, Florida, South Carolina, Nebraska, Nevada, 
Kansaa, Idaho, Colorado, Indiana, Oklahoma, Utah, California, Illinoiii, 
New Jersejr, Missouri, Louisiana, New York, Ohio, Georfcia. Mississippi, 
West Virginia, Wisconsin, Minnesota, Delaware, Michtaan. Rhode 
Island. Massachusetts, Texaa, Connecticut, and Vermont: Mileage and 
expenditures in 1004. M. O. Eldridge. 

88. PuDJicationa of the Office of Public Roada. Revised June, 1200. Com- 
piled by A. E. Draper. (Out of date.) 

80. Pro g res s reports of experiments with dust preventives. 

00. Progress reports of experiments in dust prevention, road preaervatloa 
and road construction. 

01. Sand-clay and earth roads in the Middle West. W. L. Spoon. 

02. Progress reports of experiments in dust prevention and road preaerva- 
tion. 

OS. Bitumena and their essential constituents for road eonatruction and 

maintenance. Prevost Hubbard. 
04. Progress reports of experiments in dust prevention and road preaenra- 

iioStlOia Preparadby tUOffioaof PubiioRoada. 
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05. Special ro«d jproblem la the eoiitherD Sletee. D. H. l^nelow. 

06. Naphthalene id road tan. I. The effect of naphthalene upon the con- 
sistency of refined tars. Prevoet Hubbard and Clifton N. Draper. 

07. Coke-oven tars of the United States. Prevost Hubbard. 

08. Progress reports of experiments in dust prevention and road preserva- 
tion, 1911. December, 1012. 

00. Progress reports of experiments in dust prevention and road preeer- 

vation, 1012. 
100. Typical specifications for the fabrication and erection of steel highway 
bridges. (Out of print.) 

Fabmibs' Bullbtins 

05. Good roads for farmers. M. O. Eldridge. 
136. Earth roads. M. O. Eldridge. 
235. Cement mortar and concrete: preparation and use for farm purposes. 

P. L. Wormeley. 
230. The corrosion of fence wire. A. 8. Cushman. 
311. Sand-clay and burnt-clav roads. W. L. Spoon. 
321. The use of the split-log drag on earth roads. D. W. King. 
338. Macadam roads. A. B. Fletcher. 
403. The construction of concrete fence posts. Prepared by the Office of 

Public roads. 
461. The use of concrete on the farm. Prepared by the Office of Public 

Roads. 
505. Benefits of improved roads. September, 1012. 
507. The road drag and how to use it. 

Officb of thb Sbcbbtabt Cibculabs 

40. Motor vehicle registrations and revenues, 1014. (Revision in prepa- 
ration.) 

52. State highway mileag» and expenditures to January 1, 1015. (Re- 
vision in preparationT) 

Sbpabatbs nou thb Ybabbook of thb Dbpabtmbnt of Aobicultubb 

535. Progress and present status of good roads movement in the United 

States. (1010.) 
538. State management of public roads: Its development and trend. 

(1014.) 

Rbpbints from thb Joubnal of Aobicttltural Rbsbabch 

D-2. Effect of controllable variables upon the penetration test for asphalts 
and asphalt cements. 

D-3. Relation between properties of hardness and toughness of road- 
building rock. 

D-4. Apparatus for measuring the wear of concrete roads. 

D-7. A new penetration needle for use in testing bituminous materials. 
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ALABAMA 

State Aid LegidaHan 

The State highway commission consists of a professor of civil 
engineering in the Alabama Pol3rtechnic Institute, the State geolo- 
gist, and three civilians appointed by the governor, who hold 
office for four years. The commission deals with matters ot 
general policy and acts for the highway department in making 
recommendations to the governor and m all dealings which the 
highway department may have with the governor and the legis- 
lature. 

A State highway engineer is chosen by the commission and 
holds office at their nleasure and be is required to be a competent 
engineer experienced in road building. He is required to make 
a general highway plan of the State, collect information, deter- 
mine the character and supervise the construction of roads built 
through the aid of the State, and he is furth^ required to pre- 
pare a map showing such of the mam highways in the State as 
m his judgment are of sufficient importance to be designated as 
State roads and which should be improved and maintained at 
tiie cost of the State in co5peration with the counties. State 
funds can be used only on roads designated as State trunk roads. 

A cash appropriation is made and apportioned equally to all 
the counties in the State on condition that the counties pro- 
vide an equal amount. Any county desiring such aid shall 
make a written application to the State highway commission 
and power is given the State highway engineer to approve 
or disapprove this application. The preparation of plans and 
specifications and the actual construction of the roads selected 
are under the direct conto>I of the State highway engineer, who 
is also authorised to thereafter require that such roads be kept 
In proper repair, and if the county fails to carry out the recom- 
mendations of the State highway engineer in the maintenance 
of such road, the State highwav commission may prescribe rules 
under which the work may be done by the State and the expense 
paid bv the county, or if the county defaults, the payment shall 
be made out of any money due the county from the State aid fund. 

The appropriation for the last fiscal year was $154,000 less 
the expense of operating the State highway departmenti or an 
average of t2000 per county* 

Local Road Legidatum 

Jurisdiction over local roads vests in an elected board of county 

enmairting ol the probate jud^e and four otbera» 



16 AMSBICAN mOHWAT ASSOCIATION 

but, by special statute, boards of revenue or like boards may be 
created to take the place of boards of county commissioners. A 
supervisor of roads for an entire county may be appointed by the 
board. Road taxes may be worked out in counties having leas 
than $100,000,000 assessed valuation. The board of a coimty 
divides it into road precincts and appoints a road overset for 
each precinct. 

Local Bond Issue Legislation 

The court of county commissioners and board of revenue of 
any county may order an election on the question of issuing bonds 
cf the county for building roads or to pay debts created for the 
building of roads. After an election is held, another such election 
shall not be held within one year. A majority vote is necessary to 
carry. The amount of bonds shall not exceed 3} per cent of the 
ass^sed value of property and shall bear not to exceed 5 per cent 
interest, shall be sold for not less than par value, and shall run for 
such time as may be fixed by the court of county commissioners 
and board of revenue. No specific provision is made by law for 
retiring such bonds, and this matter presumably is left to the dis- 
cretion of the court of county commissioners and board of revenue 

Convict Labor Laws 

The convicts of any county or municipality may be worked 
upon the public roads, bridges or ferries of the county imder the 
direction of the court of county commissioners, or they may be 
hired to other counties. State convicts may be hired by a coimty. 

Highway Officials 

Stale Highway Commission. — Robert E. Spragins, churman; 
John Craft, J. B. Rylance, Dr. Eugene A. Smith, State geologist. 
University of Alabama; G. N. Mitcham, professor of engineer- 
ing, Alabama Polytechnic Institute; W. S. Keller, State high- 
way engineer, Montgomery; R. P. Boyd, assistant State highway 
engineer. 

AtUom/>bile Registration 

License fees for private cars: Gasoline, under 25 h.p., $7.50; 
25-30 h.p., $12.50; 30-40 h.p., $17.50; 40 h.p. or more, $20. 
Electric, $12.50; Steam, $15; Motor cycles, $3; motorcycles with 
side car, $5. 

License fees for commercial cars: under 40 h.p., same as for 
private oars; 40 h.p. or more, $25. 
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License fees for motor buses: 5 passengers or less, 125; 5-10 
passengers, $40; 10 or more passengers, $60, except when run- 
ning between places 10 miles or more apart, when the fee is $40. 

The licenses are issued by the probate judge of each county, 
who sends 40 per cent to the treasurer of the city or town where 
the licensee resides, 40 per cent to the county treasurer and 17} 
p3r cent to the State treasurer, and retains 2} per cent as com- 
mission. 

Progress Report 

Aid giyen by State on roads $175,754 

Aid given by State on bridges 5,271 

Total aid given by the SUte $181,025 

Amount spent on roads by counties $2,150,070 

Amount spent on bridges by counties 514,878 

Amount spent on roads by State and counties jointly 340,147 

Amount ^>ent on bridges by State and counties jointly 11,807 

Total by State and counties on roads and bridges $3,017,502 

Number of miles of road huiU April 1, 1914 to April 1, 1915 

Oraisd TopMil Orwni Ckari Maetdtm 

ByStateaid 79.83 09.83 27.16 6.94 7.84 

Byocmnties 504.00 336.50 . 174.00 185.00 31.70 

Totab 583.83 406.33 201.16 191.94 39.54 

Total number of miles built by State aid and counties 1,422.80 

Total number miles improved April 1, 1914 5,772.30 

Total number of miles improved road in Alabama April 1, 

1915 7,195.19 

Number of miles of road in Alabama 49,639.00 

Percentage of improved roads in Alabama 14.50 

Road Funds 

From all counties for construction and maintenance of roads 
and bridges, $2,700,000; from State in State aid work for 1916, 
$144,000; unexpended balance of 1915 funds, $27,534; total, 
$2JB71,534. 

Proceeds from bonds in 1915; Franklin Coimty, $125,000; 
Conecuh County, $50,000; total $175,000. 

Interest-bearing warrants; Monroe County, $125,000; Wilcox 
County, $150,000; Marengo County, $120,000; Fayette County, 
$75,000; Henry County, $100,000; Houston Coimty, $100,000; 
Coosa County, $25,000; Tallapoosa County, $50,000; Greene 
County, $50,000; total, $790,000. 

Total road funds, $3,838,634. 
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PubticaiianB 

State Highway Department 

Bulletin 1. State highway laws of Alabama in effect April 5, 1911. 
Bulletin 2. Roadi and road materials of Alabama. W. F. Proutir. 
Bulletin 3. First annual report of the State highway commission. 1912. 
Bulletin 4. Second annual reportof the State highway commission, 1918. 
Bulletin 5. Addresses by Governor Enmiet O'Neal and Q. N. Mitcham. 

Cost keeping in county road work. R. P. Bo^^d. 
Bulletin 6. Third annual report of the State lughway commission of 

Alabama. 
Bulletin 7. A suggested road law for counties of Alabama. 
Bulletin 8. Fourth annual report of the State highway commission. 
Bulletin 9. Working Convicts on the Public Roads of Alabama, by 

W. S. Keller. 
Bulletin 10. Road Laws of Alabama. 
Association of Highway Engineers, Annual Proceedings, 1912-13, 1918-14, 
1914-15. 

(Approved by R. P. Botd, Assistant State Highway Engineer.] 



ALASKA 

Laws Ooveming Road Work 

Road improvements are conducted under an act of Congress 
of 1905, amended in 1906. It directs all returns from liquor, 
occupation or trade licenses obtained outside incorporated towns 
to be placed to the credit of an ''Alaska fund," of which at least 
65 per cent shall be spent in Alaska for roads, trails and bridges. 
A boiutl of road commissioners composed of army officers has charge 
of the location, construction and maintenance of roads and trails, 
under the restriction that ''no such road or trail shall be con- 
structed to any town, camp or settlement which is wholly transi- 
tory or of no substantial value or importance for mining, trade, 
agricultural or manufacturing purposes." Where the total cost of 
work on any section of road exceeds $20,000, it must be done by 
contract, if a bid not unreasonably high is obtained from a re- 
sponsible party; the work is done by day labor otherwise. 

The territory is divided into five districts, with a civil engineer 
as superintendent in charge of each. The engineer member of 
the commission is responsible for the execution of the work in 
conformity with projects developed by the commission as a whole, 
and similar freedom is given to the disbursing officer. 

Progress Report 

Alaska had a population of 30,000 to 35,000 in 1905 and has 
about the same now, engaged almost exclusively in mining and 
fishing. The area is nearly 600,000 square miles. When the 
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eomnuBsion was organised in 1905, there was a primitive moun- 
tain road running a short distance from Juneau and a start in 
road building had been made in the Fairbanks mimng district by 
private subscriptions. Siunmer travel was only possible on foot 
or horse-back; most heavy hauling was done in the winter over 
the snow. 

The location of roads and trails gave more to>uble than their 
construction, on account of the unusual local conditions to be 
satisfied. The roads are earth, except where corduroy or planks 
surfacing is needed. What is known as the winter sled mad 
type diners from the wagon road in not being crowned, ditched or 
drained, nor extensively corduroyed, and from the trail in being 
wider and with better grades and surface. The great obstacles 
to construction are the permanently frozen groimd and the hi^ 
prices for labor and teams. If some classes of frozen ground are 
stripped, the exposed surface material will slide in a side hill cut- 
ting while on a marsh it may become a quagmire. The problems 
thus presented must be solved in a variety ot ways, in which cor- 
duroy construction occupies a prominent place. Ditching in 
Bome classes of frozen sou is also very difficult, but is necessary 
as the ground is verv wet on the surface. On the coast line the 
excessive rainfall and the character of the country traversed make 
the work more expensive than in the interior. 

Roads are cleared for an average width of 24 feet, while the 
average roadway is 12 feet wide. On side hill roads with light 
traffic and where corduroy construction is very expensive the 
width is reduced somewhat, 8 feet being the minimum. As a re- 
sult of the work done up to 1913, the commission estimated that 
the saving in cost of transportation effected in that year by the 
existence of the roads was over $2,100,000. 

Up to the close of the worldng season of 1915, the commission 
had constructed and maintained 901.8 miles of wagon roads, 
677.6 miles of winter sled roads and 2,216.5 miles of trails, at a 
total expense of $3,069,414. Of this sum $1,489,414 came from 
the Alaska fund and Uie remainder frmn congressional appro- 
priations. Owin^ to the burning of the c(»nmission's records on 
July 15, 1915, it is impossible to say how much has been received 
from a local road tax since repealed and from municipal and pri- 
vate donations. The average cost of wagon roads is $3000 per 
mile, winter sled roads $325, and trails $100. Althoui^ none of 
the roads is classed as an automobile road, about 100 trucks and 
ears use them. Maintenance charges are heavy on some sections, 
partieularly where summer floods are of large volume. 
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Funds 

Money for road work under the commission is derived from the 
Alaska fund, congressional appropriations and private donations. 
A poll tax of $4 is levied for roads by the territorial legislature. 

In the fiscal year 1914-15, the Alaska fund yielded $171,824 
and the congressional appropriation was $125,000. The ex- 
penditures were $284,755. It is expected that the funds for the 
current year will be about the same. 

Highway Officials 

Board of Road Commissioners.— Colonel W. P. Richardson, 
president; Major P. W. Davison, secretary and disbursing officer; 
First Lieutenant J. C. Mehaffey, engineer officer. Offices, Valdes. 

Publications 
Annual reports, 1906-1915. 

(Approved by Col. W. P. Richardson, 
President, Alaska Road Commission.] 



ARIZONA 

StaU Aid Legislation 

The State engineer is appointed by the governor by and with 
the advice and consent of the senate, and b required to be a com- 
petent civil engineer. He prepares plans and specifications 
for State highwajrs and bridges and all State highway work is 
done under his supervision. 

For construction purposes an annual running appropriation 
of $250,000 is made. Seventy-five per cent of this appropria- 
tion is to be expended in the counties in which raised under the 
direction of the county boards of supervisors and the State en- 
gineer; 25 per cent to be expended under the direction of the 
State board of control (the governor, auditor and citizen mem- 
ber, appointed by the governor), and the State engineer. All 
engineering expenses to be paid out of the 25 per cent portion. 

Local Road Legislation 

Jurisdiction over public roads vests in a county board of super- 
visors, who may appoint a county road engineer with a salary 
not exceeding $3000 a year. State wide tire legislation is opera- 
tive only in counties where the supervisors have adopted it. 
Special road assessment districts, not over 10 miles long and 1 
mile wide, may be formed and road bonds issued on it by a vote 
of the electors. 
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Convict Labor Lawn 

State convicts may be used on road construction under laws 
which provide for meeting the cost of such labor from two sources, 
namely, the prison maintenance fund, contributing an amount 
equal to the expense of keeping the given number of convicts in 
the State prison, and the State road tax fund, contributing the 
remainder needed for guarding, transportation, housing, food, 
tools and supplies. Counties employing this convict labor are 
not entitled to other aid from the State road tax fund except 
strictly engineering services. 

During the fisciQ year beginning July 1, 1914, 9072} da3rB of 
prison labor under die honor system were used on highways at 
an average cost of $1.15, and 3583} days of prison labor under 
Ruard at an average cost of $1,516. Paid labor was substituted 
for prisoners under guard early in the year on account of the 
larse number of citizens thrown out of work by the closing down 
of Arizona mines. This reduced the amount of prison labor un- 
der guard to about one-tenth of that originally contemplated. 

Local Band Issue Legislation 

The board of trustees of any road district may, when it b deemed 
necessary or advisable to expend a larger amount than can be 
raised by the tax of 75 cents, call an election and submit the ques- 
tion of bonds to the voters of the district. A two-thirds favonU)le 
vote authorizes the issuance and sale of bonds, which shall run for 
not more than twenty years, shall bear interest not exceeding 6 per 
cent, payable annually, and shall not be sold for less thim par. 
The board of supervisors shall lev^ a tax sufficient to pay interest 
and retire bonds at the end of their term, although Uie board may 
provide for bonds to be retired serially. 

ilu<a9iio&tfe ReqisttaJ^xon 

The law provides for annual registration with the secretary ol 
State. The registration fees are as follows: 25 h.p. and less. $5; 
25 to 40 h.p., $10; over 40 h.p., $15; motor cycles, $2; dealers, one 
machine in each class, at regular rates; chaufTeur's license, $5. 

The revenues are credited to the State road tax fund. 

Highway Officials 

Board of ControL— Geo. W. P. Hunt, governor; J. C. Callaghan, 
State auditor; Chas. R. Osbum, citizen member and secretary; 
Lamar Cobb, State engineer, Phoenix. The staff is under T. F. 
Nichols, office engineer, and E. P. Adams, chief clerk. 
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Progress Rejxni 

During the fiscal year July 1, 1914, to July 30, 1915, there was 
expended under the direction of the State hi^way department for 
bridges, $87,011.54; highways, $290,947.12; engineering, $31,446.- 
31: administration and executive work, $18,051.50; equipment, 
$23,738.06; maintenance, $24,983.80; total, $476,178.33. 

There were constructed as projects distinct from highway work 
a Luten arch 140 feet long, a 642-foot deck girder concrete bridge, 
and three concrete trestles 117, 84 and 75 feet long respectively. 

There were 28.875 miles of road graded and 1817 feet of corru- 
gated iron culverts installed, a 100-foot and a 30-foot concrete 
trestle built, 10 concrete boxes and 525 linear feet of concrete 
paving laid over small washes. There were 26.069 miles of road 
surfaced (10.06 miles of which being old road reconstructed and 
surfacing applied) including the installation of 5115 feet of cor- 
rugated iron culverts and the construction of a 40-foot rail-top 
culvert, a 100-foot concrete trestle, a 28-foot concrete arch and 
a rail-top culvert 23 feet in length. In addition 24.2 miles of old 
road were recrowned and drainage cared for with prison labor, 
and some miscellaneous work done on roads graded or surfaced 
in previous years. The department maintained 164.9 miles of 
road previously constructed. 

Available Funds 

For the fiscal year 1915-16 there is available for State highway 
construction the following: 

From annual appropriation under the State Highway Law of 

June 20, 1912 1250,000 

Special appropriation of the Legislature of 1915 for working 

prisoners 70,000 

Special appropriation of the Legislature of 1915 for bridges 45,000 

Special appropriation of the Legislature of 1915 for repair of 

Borderland Trans-continental Highway 10,000 

Fees received from motor vehicle licenses 50,000 

Total State funds 1426,000 

To be expended by counties (exclusive of bond issues estimated) 575>000 
To be expended by counties under bond issues ^500,000 

Total State and countv $1,500,000 

* There has been votea $750,000 in bonds by counties and it is estimated 
$600,000 of this amount will be expended durmg the present fiscal year. 

[Approved by E. P. Adams, Chief Clerk.] 
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ARKANSAS 

Siaie Aid Legislation 

An act approved March 31, 1913, provided for forming the 
State land office into a department of State lands, higbwajra, 
and improvements, and created in connection with it a State 
highway commission and a highway improvement fund. The 
State highway commission is to consist of three members, as 
follows: Commissioner of State lands, highways, and improve- 
ments, chwman; two members to be appointed by the governor 
to serve, respectively, one and two years; thereafter, as the 
terms expire, each commissioner appointed shall serve two years. 
The existence of tiie State highway commission is limited to 
thirty years. 

The commissioner of State lands, highwajrs, and improvements 
is required to appoint a State highwav engineer subject to the 
approval of the commission, who shall be a graduate in engineei^ 
ing of some reputable school of engineering and skilled in road 
bmlding. He holds office for the term of two years. 

A highway improvement fund is created, composed of funds 
derived from motor-vehicle fees and licenses being one-half 
the total $10 fee or 15 per vehicle. 

The department is required to collect data, see that road 
laws are enforced, hold road institutes at least once a year, which 
eountv judges, ooun^ engmeers, and road overseers are re- 
quired to attend, and tor which they are to receive the same pay 
as if they were engfLgjod in actual road work. The department 
is required to fumisb plans and specifications when requested 
to do so, and aid m the formation and management of highway 
improvement districts. The department is authorised to de- 
termine the method of distribution of any State road funds that 
may be available. 

The highway improvement districts are created on application 
to the eountv courts, giving description of the roads to be im- 
proved and the territory traversed by them. 

The department is authorised to empk>y State convicts on 
the public roads or (or public road purposes. 

Local Road Legidatian 

Jurisdiction over roads vests in the county court, of which the 
probate judge is ohainnan. Road officials are appointed by him. 
Road taxes may be worked out. Special assessment districts for 
road construction may be formed upon petition of a majority of 
the property owners. The cost is assessed upon the property 
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and the work done under the supervision of three commissionera 
receiving $5 per day each when actually employed. 

Local Bond Issue LegisloHon 

The board of commissioners of a road improvement district 
may issue bonds to run not over thirty years, retired either serially 
or by a sinking fimd. 

Convict Labor Laws 

The department of State lands, highways and improvements 
shall employ as many of the State convicts on the public roads as 
may not be otherwise employed by the penetentiary authorities^ 
the expenses to be borne by the county or improvement district 
in which they work. 

County convicts may be worked upon the highways of the 
county, and it is lawful to provide in any highway charter for 
working the male county convicts upon the highways of the county. 
In case such district is not coextensive with the county from which 
they come, the county court shall first approve the provision. 
Special improvement districts may use convict labor and pay a 
flat rate of 75 cents to the county. 

Automobile Registration 

The law requires annual registration with the commismoner of 
State lands, highwa^^ and improvements, payment to be made 
to the county tax collector, whose receipt is forwarded with the 
application for registration. The fees are as follows: All motor 
vehicles, $10; dealers, one machine in each class, at regular rate; 
chauffeur's license, $1. 

The revenues are equally divided between the State and the 
county in which the revenue is collected, the State portion to be 
credited to the State highway improvement fund. The fees and 
forfeitures are {mid into the general school fund of the coimty in 
which tbey are imposed. (Act No. 134, Laws 1911, as amended 
by Act No. 302, Laws 1913.) 

Highway Officials 

State Highway Commission. Five members, of which the com* 
missioner of State lands, highways and improvements, is chair- 
man, appoints a State highway engineer The present State high- 
way engineer is H. R. Carter, at Ottle Rock. 



BQAD DCPBOVBICBNTB 25 

Progress Report 

According to a chart prepared by the State highway departmenti 
there are more than 30,000 miles of public road in the State, as 
follows: 12,000 miles of unimproved earth; 13,000 miles of im- 
proved earth; 250 miles of sand clay; 220 miles ojf gravel; 265 miles 
of macadam ; 655 miles of other types. 

It is anticipated that approximately 256 miles of gravel and 153 
miles of macadam road will be constructed during the coming 
year. 

Approximately $1,163,000 derived from the 3 mill tax was ex- 
pended during 1914. 

StaU Road Funds 

Approximate funds available for 1916 : automobile licenses and 
fees from sale of State lands, $60,000; from 3 mill tax (to be 
spent by counties) $1,300,000; total $1,360,000. 

Publications 
Highway Bulletin. Issued monthly by State Highway Commiasion. 

(Approved by H. R. Cabtbb, State Hii^way Engineer.] 

CALIFORNIA 

State Aid Legislation 

The State provided by a referendum vote of the people, effec- 
tive December 31, 1910, for a bond issue of $18,000,000 under 
the "State Highways Act," which defines in a general way the 
roads to be buUt. This work is under the general direction of 
the advisonr board of the State department of engmeering, 
consisting of the governor, who is ex-officio chairman; the State 
engineer; the general superintendent of State hospitals: the 
chairman of the State board of harbor commissioners of San Fran- 
cisco; and three members appointed by the governor. It is 
directly administered by the three appointed members, who are 
designated by a resolution of the advisoiy board of the depart- 
ment of engineering as the California Highway Commission, 
and given by resolution full authority over construction of the 
system of State highways under the $18,000,000 State bond 
issue. The highway engineer, appointed by the |^ovemor, is 
the executive officer of the commission, and in his charge is 
placed the construction of the State highways system. 

The State highways, in the language of the act providing the 
bond issue, are being acquired and constructed through the 
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Sacramento and San Joaquin valleys, and along the Pacific Coast, 
connecting county seats l3ring east and west of the main routes. 
This system is to be constructed and maintained at the expense 
of the State, except that each cotmty must pay into the treiEisury 
4 per cent per annum upon the sum of money expended in such 
county in the construction of State highways, less such portion 
of the amoimt expended as the bonds matured shall bear to 
the total number of bonds outstanding. The State highways 
extend from the Oregon boundary to San Diego and El Centre, 
the most southerly county seats, and are maintained through 
funds derived from the State license fee imposed upon motor 
vehicles. 

The State department of ennneermg has general authority 
over all participations by the State in works of highway im- 
provement, and is given authority to make investigations re- 
garding highway betterment or extension which may be deemed 
desirable. In addition to tl^e sjrstom of Stato highways, pro- 
vided by bond issue, such appropriations are madfe from time 
to time for construction of roads of State importance, particularly 
in mountainous sections and in localities where the sparse popu- 
lation makes the expense an undue legal tax burden. 

Local Road Legislation 

County supervisors, of whom there are five in each county, 
elected for a term of four years in November of even years, have 
authority over roads. The county surveyor is elected. 

Local Bond Issue Legislation 

Upon petition of a number of freeholder electors of any county 
equal to 10 per cent of the last vote cast for governor, praying that 
the issuance of bonds for highway purposes be submitted to the 
electors, the county supervisors may appoint a highway coomiismon 
of three members for such county to investigate Uie main roads and 
report to the board of supervisors those roads that should be 
improved, their estimated cost and the amount of bonds to bt 
issued. If this report is approved by the board of supervisors, 
an election on the issuance of the bonds shall immediately bt 
called. A two-thirds majority vote of the qualified electors is 
required. The term and rate of interest is not specified in the act. 
All work done with the proceeds of the bond issue shall be under 
the direction of the highway commission. 

The county supervisors of any cotmty may create road districts 
under two different acte. A permanent road district (act of March 
10, 1007) may be created upon the petition of a majority of the 
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land owners of the prraoeed district, who may, in tbeir petition, 

E[>pose a bond issue for certain road improvements, and this 
nd issue shall be submitted bv the supervisors to the electors of 
the district, and if two-thirds of the votes cast are favorable, then 
bonds of the district shall be issued not to exceed 15 per cent of the 
assessed valuation, to run not to exceed twenty years, and to hear 
interest at not to exceed 7 per cent per annum. The bonds shall 
be sold to the highest bidder at not less than par, and the work 
authorized shall be done by c(mtract to be let to the lowest respon- 
sible bidder. A special road disbrid (act of March 21, 1907), 
for certain specified improvements on established roads may bt 
created by the county supervisors after giving notice of the pro- 
posal, if a majority of the land owners of the proposed district 
do not file objections thereto prior to the date set for hearing 
objections. Up(m the creation of the district, contracts under 
the approved specifications shall be awarded to the lowest respon- 
sible bidder and, upon the completion and acceptance of the work, 
bonds of the district shall be issued to pay for tnis work, to run not 
to exceed twenty years, and bear mterest at not to exceed 7 per 
cent per annum. Under both acts a tax shall be levied to imy in- 
ta^st and principal when due, although in the case of bonds issued 
bv a q)ecial road district the county supervisors may make transfers 
01 funds for the payment of interest and principal when due. 

Cofwid Lobar Law 

An act authorising the use of convict labor on State highways 
was passed in 1915. Upon the requisition of the Department of 
Engineering, the State Board of Prison Directors shall send to 
the place, and at the time designated, the number of convicts 
requisitioned, or such portion thereof as are available, in the 
judgment of the warden. The departmeqt of engineerinff desig- 
nates and supervises the road work done and provides and main- 
tains necessary camps and commissariats. The State board of 
prison directors has full jurisdiction at all times over the disci- 
pline and control of convicts employed on the State roads. The 
convicts so employed are compensated by being allowed a reduc- 
ti<m of their time to serve in prison, not to exceed one da]r for 
each two calendar dasrs that the convict is absent fnnn the prison. 

AtUomobile RegistraUan 

A new motor vehicle act became effective on Januarv 1, 1916. 
Annual registration is required, the application to be forwarded 
to the motor vehicle department with fee, which issues the nec- 
essary number plates, etc, and makes record. Registration fees 
are as follows: 
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For the registration of every automobile, except electric motor 
vehicles, 40 cents for each horse power or inajor fraction thereof. 
A graduated fee for every motor vehicle equipped with other than 
pnemnatic tires and used for commercial purposes, according to 
weights, in addition to regular fees. Electric motor vehicles, 
$5; motorcycles, $2. Dealers, for each 5 cars operated, $25, and 
$2 for every automobile in excess of 5 so operated, including the 
necessary number plates. Motorcycle dealers, |5. Chauffeur's 
license, $2. 

Highway OffieiaU 

State Highway Camtniasum, SacramerUo. — Charles D. Blaney, 
Saratom, chairman, Newell D. Darlington, Los Angeles, Chaa. F. 
Stem, Eureka. 

Austin B. Fletcher, formerly the secretary and chief executive 
officer of the Massachusetts highway commission, is the highway 
engineer and executive officer of the commission. Wilson R. 
Ellis of Berkeley is secretary of the commission. 

The headquarters office is at Sacramento and the division 
offices are maintained in San Francisco, Los Angeles, Dunsmuir, 
Fresno, San Luis Obispo and Willits. 

Progreas Report 

The State highway work has been in progress since the spring of 
1912, the funds being provided by a bond issue of $18,000,000. 
There has been no rigid standard of pavement adopted by those 
in charge of the work, but the t3rpe and width have been selected 
to fit the traffic needs of the locsuit^. 

On January 1, 1916, the commission had 972 miles of completed 
highway and 473 miles under construction. Of this 1445 miles of 
highway, there are 930 miles of concrete base with thin bitumi- 
nous wearing surface, 26 miles of concrete base with sheet asphalt 
surface, 16.5 miles of macadam base with Topeka wearing sur- 
face, 19 miles of oil macadam, and about 440 miles of graded road. 

In December, 1914, of the $18,000,000, approximately $6,900,- 
000 had been expended. During the year 1915 approximately 
$8,000,000 was used, and the balance of $3,000,000 will probably 
be spent during 1916. The trunk lines have seemed to require 
rather expensive paving, and as the work has progressed it has 
become more and more evident that the $18,000,000 will not be 
sufficient to complete the 83rstem in a satisfactory manner. The 
legislature at its 1915 session became convinced of this fact and 
provided for a bond issue election to be held in November, 1916. 
At that time the people will vote on a new issue, $15,000,000 in 
amount, to be used to complete the S3rstem outlined in the present 
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State highways act, and to round out the scheme by the construc- 
tion of certain connecting roads not contemplated in the present 
law. 

The maintenance of the State and certain county roads is taken 
care of by a fund collected from the license tax on motor vehicles. 
During 1915 approximately $1,500,000 was collected. After de- 
ducting the cost of licenses and collection, half the money is used 
for the maintenance of State highways and the other half divided 
among the cotmties of the State in proportion to the amount col- 
lected from each county for licenses, this amount to be used in 
the maintenance of county highwajrs. 

PvblicatianB 

Report Surreyor General, 1854 

Comments on California and Miasourl mail ataice road, and Ailaniie and 

Pacific Railroad; abo recommendation for appropriation for locat- 
ing and constructing portion of proposed California and Missouri stajie 

road lying between some point in great central valley of State, and its 

eastern boundary. 
State Convention of Supervisors, San Jos^, 1805. 

Road sprinkling. Paper read before State Convention of County Super* 

visors at San Jos6, bv M. Manson. ISOS. 
Commissioner of Public Worlu 

ReporU, 1894 to 1004. 
Department of Highways 

Biennial ReporU, 1805-06 to 1004-06. 

Bulletin 1. An act to create a bureau of highways and prescribe its 

duties and powers and to make an appropriation for itsexpenses(1805). 

Bulletin 2. An act providing for the erection and operation of rock 

crushing plants at the State prisons for the preparation of highway 

material for the benefit of the people of the State, and providing for the 

necessary advances and appropriation of money to carry out said work 

(1805). 

Bulletin 8. Physical features of the State. 

Bulletin 4. The effect of roads on industrial development. 

Bulletin 5. Proposed highway legislation with comments and rsaolu* 

tions thereon. 
State Engineer 

ReporU from 1878-70 to 1008-10-12. 
State Mineralogist 

ReporU, twelfth, 1802-04; thirteenth, 1804-06. 

(Macadam in Alameda, Los Angeles, Marin, San Francisco, Solano, and 

Sonoma Counties.) 
California's State Highway. Austin B. Fletcher, Highway Engineer, 

California Highway Commission, August 5, 1012. 
California Highway Bulletin, issued from time to time by California High- 

wtLf Commission, Sacramento. 

(Approved by A. B. Flbichui» State Hi^way Engineer.] 
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COLORADO 

Oood Roads Legislation 

The State highway commission consists of a highway com- 
missioner, appointed by the governor, and an advisory board 
of five members, holding office from one to five years, respectively. 
The commission is required to meet four times a year and to 
appoint a secretary, who is required to be a civil engineer and a 
practical road builder, to hold office at the pleasure of the com- 
mission. The commission is required to prepare a map show- 
ing the public roads in each cotmty connecting the roads of 
sufficient importance to receive State aid and form a connecting 
system of State roads. The commission is given authority to 
designate the most important roads as the firat to be improved. 
They are also authonzed to make investigations to ascertain 
the location of road material, etc. The commission is given 
authority to apportion the State road ftmd among the counties, 
taking into consideration area, amotrnt of money expended in 
construction, difficulty and extent of such construction, and 
extraordinary expenses in connection with the development of 
new territory. The counties receiving such aid are required 
to raise an amount equal to the amount set aside by the State, 
unless the State highway commission should desire to extend 
further aid to poorer counties, in which case they may extend 
it to the extent of $5 of State money to $1 of the cotmty's. All 
money apportioned to counties and not accepted by them is 
distributed to other counties. The county commissioners are 
to designate the roads to receive State aid, subject to the approval 
of the State highway commissioner. The cotmty commissioners 
must make surveys, prepare plans and specifications, and make 
estimates and submit them to the State highway commissioner 
for approval. Contracts are let by the cotmty commissioners 
after approval by the State highway commissioner. Construc- 
tion and maintenance are under the supervision of the cotmty 
conmiissioners, subject to the approval of the State highway 
commissioner. The mcmey apportioned by the State highway 
commission shall be paid to the treasurer of the county on esti- 
mates from the State highway commissioner as the work pro- 
gresses. Annual reports must be made by the county com- 
missioners to the State highway commissioner of all moneys 
expended on roads during the current year. 

Appropriations for State highways are made directly by the 
legislature. 



J 



BOAD IMFBOVimNTB 31 

Local Road LegisUUian 

In each county a board of three county commissioners serving 
4-year terms ha^ jurimliction over local roads. They may ap- 
point a general overseer for all such roads or divide the county 
mto districts and appoint a district overseer for each. 

An act of the legislature passed in 1913 providing that the 
county commissioners in counties having a revenue of $12,000 
or more may elect a cotmty road supervisor to have entire super- 
vision of all the roads and bridges in the county. He is required 
to make a complete report on the first of each month, which re- 
port after approval by the county commissioners is forwarded 
to the State highway commissioner. He is required to attend 
at least one meeting annually at the capitol called by the State 
highway commissioner. 

Local Bond Legislation 

When the coimty commissioners of any county shall deem it 
necessary to create a county indebtedness for road and bridge 
purposes, they may submit the proposition to a vote and, if a 
majority of the votes cast are in favor of the proposition, they may 
issue bonds of the county in the aggregate not to exceed the follow- 
ing: Counties of assessed valuation less than $5,000,000, $3 on 
each $1000; and counties of assessed valuation over $5,000,000, 
$1.50 on each $1000. These bonds shall bear interest not exceed- 
ing 10 per cent per annimi and shall be payable at the pleasure 
of the county after ten years, but absolutely due and payable 
twenty years from the date of issue. To pay the interest on such 
bonds, an annual tax shall be levied by the county commission- 
ers, and for their ultimate redemption the county commissioners 
shall levv annually^ after ten years, a tax upon all taxable prop- 
erty in the county m such an amount as to create a yearly fund 
equal to 10 per cent of the whole amount of the bonds. The pro- 
ceeds of these bonds shall be used only for the purpose for which 
they were issued. (Constitution, article xi, Section 6.) 

Under Section 1364, revised statutes of 1908, the aggregate 
amount of road and bridge bonds in counties with an assessed 
valuation of $1,000,000 to $5,000,000 is fixed at $12 per $1000, 
and in counties with over $5,000,000 assessed valuation at $6 per 
$1000. 

Convict Labor Lawn 

At the request of the board of county commisrioners the warden 
of the State penitentiary shall detail sudi a number of prisoners 
to work on the public roads as he shall deem proper. The addi- 
tional cost of guarding and other expense must be boma by tb« 
eounty. 
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Auiomcbile Regiatratum 

Annual registration with the secretary of State is required* 
The fees are as follows: 20 h.p. and less, $2.50; 21 h. p. and 40 
h.p., $5; 41 h.p. and over, $10; motorcycles, $2; chauffeiu*'8 li- 
cense, $1. 

Revenues are divided equally between the State and the county 
from which the revenue is received. The State's portion is credited 
to the State road fund, to be expended in improving and main- 
taining State roads, and the counties' portion is credited to the 
road fund of such county. Fines and forfeitures are divided equally 
between the State and the coimty and credited in the same way at 
the registration fees. (Act No. 49, Laws 1913.) 

Highway OfficidU 

State highway eommimoner. T. J. Ehrhart, of Denver, Colorado. 
There is an advisory board of five members, composed at this time 
of J. M. Kuykendall, chairman, Denver; Leonard E. Curtis, v. 
chairman, Colorado Springs; Chas. R. McLain, member. Canon 
City; L. Boyd Walbridge, member, Meeker; C. E. Herr, mem- 
ber, Durango, and secretary and engineer, J. E. Maloney, Little- 
ton; stenographer, A. A. Ross, Denver. 

Progress Report 

The total length of roads in the State is estimated to be 31,000 
miles, of which 550 miles are estimated to be hard surfaced. No 
roads have been completed entirely at the expense of the State, 
but it is estimated tiiat 5500 miles have been improved partly 
at the expense of the State and partly at the expense of local sub- 
divisions. An additional 600 miles are in course of improvenient 
jointly by the State and sub-divisions. No roads are maintained 
at the expense of the State but there are approximately 6000 miles 
maintained under the direction of the county conumssioners for 
which the State pays a portion of the cost. There were 500 miles 
of road graded and drained and about 50 miles of road surfaced 
with gravel, shale, sand or clay, under the direction of the State 
highway commission during the calendar year 1915. The total 
expenditure of State funds on State roads during 1915 was $202,000, 
and of county ftmds on these roads approximately $400,000, mak- 
ing a total expenditiu^ on State road sjrstem for the year of ap- 
proximately $602,000. 

Five convict camps of approximately 50 men each were worked 
on the roads in different portions of the State during the vear. 

The grading and ditching on the 500 miles of State road during 
1915 averaged about $600 per mile. About 90 bridges were built, 
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of steel and reinforced concrete, at an average cost of $1000 each; 
500 culverts were placed at an average cost of about $50 each. 
The 50 miles of road surfaced with gravel, shale, sand or cla^ 
averaged about $800 per mile. The balance of the expenditure is 
for dragging and maintenance. The expenditure on county roads 
of the State amounted to about $600,000, on some 20,000 miles of 
road. Work has been in progress in every county in the State 
and the main passes have been improved so as to peraut travel 
with oomfort. 

Road Funds 

The funds available for expenditures by this department wiU 
amount to about $700,000 for this year. 

In meeting this amount the counties will put up probably 
about $500,000. This amount will be spent on the State pri- 
mary road system. In addition to this, the cotmties will raise by 
their tax levy for roads and bridges about $950,000 which will be 
spent on all roads other than State roads, or a total of $2,150,000, 
although it is possible that about $250,0(X) of tlus latter amount 
may be diverted to use upon the State road systems. The soiu*ces 
of the State fund are as follows: One-half mill levy for State road 
purposes, will yield approximately $600,000 (part of this fund an- 
ticipated); receipts from automobile license, $50,000; amount re- 
ceived from the internal improvement income and pennanent fund, 
$90,000. The county fund is raised entirely by direct levy for 
roads and bridge purposes. 
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State Righwar Commjarion 
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Biennial Report, first and seeond. 1010>1912, 1913-1914. 

Bulletin 1. Aet establiahing hignway eommisBion, 1910, Regulation^ 

etc. 

Bulletin 3. Aet establishing highway eommifldon, 1911, and road laws 

of Colorado. 

Bulletin 3. General rules, legulations and highway commission Aet. 

1913. 

Bulletin 4. General forms, specifications and plans, 1914. 

(Approved by J. E. Maloitst, Secretary and Engineer.] 



CONNECTICUT 

State Aid LegisloHon 

A State highway commissioner, who shall be a capable road 
builder^ is appointed by the governor with the consent of the 
senate and holds office for four years. He has a right to enter 
any town in the State and lay out and improve any trunk Una 





34 AlfSRICAN HIQHWAT AB8OCU.TI0N 

roada and certify the cost of the same to the State comptroller 
for payment. He has authority to approve the application of 
the selectmen of any town for State aid, to select the highway 
to be improved with such aid, make surveys, plans and speci- 
fications therefor, determine the character to the road, and have 
supervision of the construction. He has the right to reject any 
and all bids, and where the cost is less than $1000 he may at his 
discretion, permit the town to do the work. He shall keep all 
State roads in repair and certify the cost of the comptroller. He 
is authorized to appoint a deputy commissioner, eight division 
engineers, and such other assistants as he may deem necessary 
and fix tbeu* salaries. 

Whenever any town desires to improve a public road by the 
aid of the State the selectmen of the town shall make application 
to the State highway commissioner for such aid, such applicfr- 
tioQ to be subject to his approval. The aid granted by the State 
is apportioned as follows: In towns having a taxable valuation 
of over 11,250,000 the State p&ys three-fourths of the cost of 

roads constructed as pfnto nirl mnAa onH in tnuma hntrinr n 

valuation of (1,250,00 
the coat of such consti 
gears' appropriation in 
mg the principal roads < 
and maintained entirely 
way commissioner is ai 
highway in the State 
purpose of connecting < 
new law, towns are pe 
their own funds and re 
improvement under a 
Bald work must be doni 
way department and n 
said department. 

The maintenance of 
the State, while the ms 
on the trunk lines is b 
of three-fourths and ( 
ceived by the State fn 
plied for road maintent 
commissioner to erect i 
ger signs on trunk line 1 

A law of 1915 provide 
tition the public utilitii 
dangerous conditions oi 
departure from the pre; 



BOAD DIPBOVXlfENTS 



85 



Local Road LegislaHon 

Local road work is under the board of selectmen of each town, 
selected annually. If they refuse or neglect to maintain the 
roads, the board of county commissioners may order the work 
done, when petitioned to do so. 

Bridges 

The legislature of 1915 passed a law which places under the 
jurisdiction of the highway department all tnink line highway 
bridges having a span greater than 25 feet, whether these bridges 
are located on improved sections of road or not. When bridges 
are between two towns or two coimties, the State pays half of 
the cost and the two towns or counties the other half. When any 
lines of an electric street railway company cross such bridge, the 
expense is divided one-third by the State, one-third by the rail- 
way company and one-third by the town or towns. 

A law of 1915 directs the highway commissioner to investigate 
the condition of all bridges having a span greater than 25 feet on 
trunk line highways and to file a report with the General Assem- 
bly of 1917. 

AtUomobile RegiairoHon 

Annual registration with the secretary of State is required. 
Registration fees are as follows: 

Automobiles, 50 cents per horse power; motor vehicles, $2; reg- 
istration of all motor vehicles owned by a dealer in automobiles 
and motor trucks, $50; registration of all motor vehicles owned 
by a dealer in motorcycles, $10; substitution of the registration 
of a motor vehicle, except a motorcycle, previously registered, $1 ; 
substitution of the registration of a motorcycle, 50 cents; for each 
motor vehicle engine owned by a manufacturer of motor vehicles 
and tested or operated on the highwajrs of this State, $1; mini- 
mum charge to any manufactiu*er, $25. 

Commercial motor vehicUM 
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Highway OffidaU 

State hidiway eommiasioner, Charles J. Bennett, Hartford; 
deputy hii^way commissioner, Richard L. Saunders, Hartford; 
superintendent (rf repairs, W. LeRoy Uhrich, Hartford; chief clerk, 
Clmton G. Nichols, Hartford; division engineers: Roberts. Hul-* 
bert, Winsted, Ehner C. Welden, Wlllimantic; Carrol A. Camp- 
bell, Middletown; George E. Smith, New Milford; Orrin W. Head, 
New Haven; Robert W. Stevens, Hartford. 

Afl pomtions in the highway department, except those of com- 
missioner and deputy commissioner, are under civil service. 

Progress Report 

During the year ending September 30, 1915, $620,091.91 was 
spent for State aid construction, $361,098.52 for trunk line con- 
struction; $200,000 for trunk line reconstruction, $778,000 for 
maintenance o€ trunk lines, and $165,741.54 for maintenance 
of State aid roads. 

Funds for Road Work 

No appropriation for new work was made by the legislature 
of 1915. 

The appropriation made in 1915 for the maintenance of State 
aid roads was $150,000 a year for two years, and for the main- 
tenance and reconstruction of trunk line highways it was $500,000 
a year for two years. These appropriations run to September 
30, 1917. The receipts from automobile registration, approxi- 
mately $650,000 a year, are also placed to the credit of the fund for 
maintaining and reconstructing trunk line highways. 

An appropriation of $200,000 was made in 1915 for building 
and maintaining bridges of 25 feet or more span on trunk line 
highways. 

Publieations 

Ststa Highway CommiflsioDer 

Annual Reports, 1805 to 1900, inclusive. 

Biennial Reports, 1001-02 to 1907-08, inclusive, 1913-14. 

[Approved by C. G. Nichols, Chief Clerk.] 
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DELAWARE 

State Aid LeqUHaiion 

There are three counties in the State one of which, New Castle 
County, has a State highway commissioner for the county, ap- 
pointed by the governor. 

Local Road Legislation 

Jurisdiction over the local roads vests in the county courts, 
called levy courts, except as mentioned above, which appoint the 
county road engineers. State wide-tire legislation is only opera- 
tive where the county courts have adopted it. A rebate from 
property road taxes is granted to those complying with the wide- 
tire law. 

Convict Labor Lowe 

In the counties of Kent and Sussex, vagrants and minor crimi- 
nals may be sentenced to hard work on the county roads. 

In New Castle County, the levy court is empowered to arrann 
for employing any of the able bodied convicts on the public toaick. 

AtUomobile Registration 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: Motor cycles, $3; all 
other motor vehicles, $5; operators, including owners, $5; manu- 
facturers and dealers, for each car demonstrated on the roads, $5. 

Registration revenues are credited to the g^ieral fund of liie 
State treasury. 

Highway Officials 

New Castle County Levy Court, — ^E. B. Hollingsworth, Mont- 
chanin, president; S. J. Burris, Wilmington; W. T. Purks, Wil- 
mington; B. A. Groves, Marshallton; M. E. Smith, Rosehill; 
T. S. Fouracre, Middletown; W. A. Scott, Townsend. 

New Castle County State highway commissioner, James 
Wilson, who is a State official, and has charge of the biulding of 
improved roads and is also county engineer. 

Kent County Levy Court. — ^W. Hart Scott, coimty engineeri 
Dover. 

Sussex County. — M. T. Gum, county engineer, Georgetown. 

(Approved by Jambs Wilson, State Highway Commiisioner.] 
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DISTRICT OF COLUMBIA 

Control of Boadt 

The eommiflBiooen forward to oongreaB, thioo^ the aecre- 
Utry ol the tieasiuy , estimates oi popped expenditures for eadi 
fiflod year ending June 30. To the extent to wfaidi these esti- 
mates are approred, inasmuch as the National govenmient owns 
fuDy one-half in value ot the property in the Dislnct, congress 
a ^yrot jr i ates 50 per cent, and a lOce proportion is paid bom the 
District lerenues. 

AidomobSe Begigtraium 

Regulations provide for r^istration with automobile board. 
Sdiedule of fees is as follows: All motcv vdud^ registration, 
$2; Cfperstofn, including owners, $2; dealer's lioaise for each 
machine demonstrated, $2. 

Progress Report 

The eztoit of streets and roads in the District on June 30, 
1914, and June 30, 1915, was: 

1914 191i 



Asphslt 151.60 154.64 

Asphalt block 31.36 30.17 

Grmaitebloek 26.58 25.24 

Cobble 4.12 3.08 

Vitrified block 1.34 1.34 

Bituminoos concrete 6.16 7.26 

Cement concrete 1.66 3.00 

Bitaminons macsdam 4.36 4.36 

Waterbound macadam 117.76 118.88 

Gravel and dirt roads 166.03 161.42 

Total 60».©7 610.19 

Highway Officials 

Engineer Commissioner in charge of all pubUc work, CoL 
C. W. Eutz, U. S. A. ; surface division is in charge of Capt. 
J. J. Loving, U. S. A., assistant to the engineer commissioner; 
engineer of hi^ways, C. B. Hunt. 

Road Funds 

About $264,000 is available for the current fiscal year for con* 
struction and maintenance of suburban roads. 

PvblicaHons 

Engineer Department 
Annual Reports. 

Report of the Operations of the Engineer Department, 1800-1900 to 
1014-16. 
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FLORIDA 

State Aid Legislation 

A State road department, created by the legislature of 1915, 
was organized October 15, 1915, consisting of five members, who 
will serve 4-year terms, except for three of the first members. 
They receive no compensation, but are paid their actual expenses. 
The headquarters of the department is in Tallahassee, Florida. 
The State does not grant financial aid to road construction. 

The State road department is authorized to employ a State 
road commissioner, who is required to be ''a competent and ef- 
ficient road builder and well versed in the building of good roads. " 
He is required to visit the several counties and inspect their 
roads and methods of construction. Where county commissioners 
request the advice of the department in the construction or repair 
of roads, the department is required to send the road commis* 
sioner or an assistant into the coimty to render all assistance 
practicable, without expense to the county. 

The law creating the department provides: "In all cases 
where the department shall learn that road repair or construction 
work is being improperly or extravagantly done, or improper or 
inferior materials are bemg used in such work, in any county, so 
as to cause a loss or waste of public funds, it eliall be the duty of 
the department to notify the county commissioners of the same, 
and point out to them the defects discovered, and if, after such 
notice is given, the county commissioners continue in the use of 
such improper methods or materials, the matter shall be reported 
to the governor by the department." 

The department is maintained by a special fund derived from 
15 per cent of all county licenses upon automobiles and other 
motor-driven vehicles, this amount being remitted by the ooun« 
ties to the State treasurer. 

Local Road Legislation 

Jurisdiction over roads vests in elected boards of county com- 
missioners, who appoint three road trustees annually for each road 
district. Road taxes may be worked out. Special road and 
bridge districts may be create by election, but the special taxes 
are levied and collected by the county boards. When the electors 
vote to make their road district a special tax district, they elect 
at tl^ same time three trustees to supervise the road work. 

Wide-tire ordinances are operative only where adopted by 
county officiab. 

Local Bond Legislation 

Upon a petition of 25 per cent or more of the registered voters 
or frJMholders residing in any territory embraced wholly or in part 
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in one or more road districts, pra3ring that this territory shall 
constitute a special road and bridge £strict for the purpose of 
improving roads and bridges therein by the levy and collection 
of special road and bridge taxes or by the issue and sale of bonds, 
the board of county conmiissioners shall order an election thereon, 
and a favorable majority vote shall be necessary to authorize this 
arrangement. If, at this election, Ixmds are authorized to pay for 
such improvement, the board of county commissioners shall issue 
and sell these bonds and levy an annual tax to pay the interest 
and create a sinking fund for their redemption. 

Convict Labor Laws 

The county commissioners may employ all convicts in jail un- 
der sentence for crime at labor upon the streets of cities and towns 
or upon roads, bridges and public works; or the board may hire 
out convicts. Colored male State prisoners are subject to road 
work if leased to the boards of county commissioners of the vari- 
ous counties, who, under Acts of 1913 and 1915, have the prefer- 
ence over private lessees. First-grade prisoners (that is, able- 
bodied men) are leased to the counties at the rate of $10 per 
month, and third-^rade prisoners at the rate of $1 per month. 
By third-grade prisoners is meant those whose physical condi- 
tion does not permit them to work in a turpentine camp, but who 
are capable of performing reasonable labor on the public roads; 
it abo includes all able-tidied colored male State prisoners who 
have actually served 10 years or more of their sentence. 

AiUomobile Registration 

The license fees for motor cars and trucks, established by an 
Act. of 1915, are based upon the seating or carrying capacity of 
the vehicle, as follows: 



WUMBBS or PAaSBWO 



One or two 

Three, four or five 

Six to ten inclusive 

Eleven to twenty inclusive 

Over twenty 

OABBTtXO CAPAOITT 

1000 pounds or less 

1000 to 2000 pounds 

2000 to 3000 pounds 

8000 to 5000 pounds 

Over 5000 pounds 



PUT ATI 
USB 


won MMMU 


13 


110 


5 


20 


10 


80 


15 


40 


25 


60 


110 


115 


20 


30 


30 


40 


40 


50 


50 


60 



All motor cycles pay a license of %2. 
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Highway Officials 

Ed. Scott, Arcadia, chainnan; F. 0. Miller, Jacksonville; W. J. 
Hillman, Live Oak; J. D. Smith, Marianna; M. M. Smith, Or- 
lando; secretary, J. D. Smith; assistant secretary, J. P. Clarkson. 

There are no civil service regulations applicable to road officiala. 

[Approved by J. P. Clabkson, Assistant Secretary.] 

GEORGIA 

State Aid Legislation 

Georgia has no State highway department and grants no State 
aid in the form of money. State convicts are employed on county 
roads, as described hereafter. A bill for a State highway com- 
mission failed in Uie last legislature on account of pressure of 
other business. 

Local Road Legislation 

Jurisdiction over roads vests in elected boards of county com- 
missioners, who divide the counties into districts, each having 
one or more overseers. Road taxes are worked out. 

Convict Labor Laws 

Convicts guilty of misdemeanors may be sentenced to work in 
the chain-gang of tbe county. All felony convicts except such as 
are requir^ by law to be kept at the State farm may be employed 
in the several counties. On or before February 10 annually, the 
prison ccHnmission shall conmiunicate with the county authorities 
and ascertain those counties desiring to use convict labor. Convicts 
shall be apportioned according to population. In 1914, 7056 con- 
victs were used on road work. 

Highway Officials 

Georgia has no State highway department but the geological 
survey collects and publishes data on roads. Dr. 8. W. McCallia 
b the State Geologist. 

State prison commission has authority over convict labor, which 
is utilised for road improvement. Mr. R. E. Davidson, Atlanta, 
is the chairman of the conmiission. 

Automobile Registration 

The law provides for annual registration with the secretary of 
8tat«. Registration fee for all motor vehicles is S5. The net 
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revenue from registration is paid into the State treasury and 
credited to the State road fund. The said fund is apportioned 
to the several counties in the State in proportion to the number 
of miles of rural mail route in such counties. 

County commissioners or ordinaries are required to ascertain 
by actuaJ measurement the mileage of runJ mail routes traveled 
in the county and to report same to the secretary of state. Any 
county misrepresenting the facts, or in which as many as 10 
per cent of the motor vehicles therein are not returned for tax- 
ation, shall forfeit its right to share in the distribution of said 
fund for that year. (Act No. 478, Laws, 1910, as amended by 
Act of August 19, 1913; Act No. 431, Laws 1914.) 

Progress Report 

The following data regarding roads in 1914 were collected by 
the State Geological Survey and the U. S. Office of Public Roads 
and Rural Engineering in 1915: Total mileage of public roads, 
99,606; miles of sand-clay and topnsoil roads, 11,923; macadam 
roads, 321; chert and gravel roadis, 1173; other surfaced roads, 
167; improved earth roads, 38,268; unimproved earth roads, 
47,754. 

In 1914 the total revenue for Georgia roads and bridges was 
$6,342,377, made up of the commutation tax of $708,285, the 
property tax of $2,827,353; the automobile license fund of $92,739, 
bond issues of $68,000, and $2,646,000 of convict labor, estimated 
at $1.25 per day. This is equivalent to about $63.67 per mile 
of public roads or $2.43 per capita. 

Pvblications 

Geological Survey 

Bulletin 8. A preliminary report on roads and road building materials 

of Georgia (1901). 8. W. McCallie. 

Bulletin 24. A second report on the public roads of Georgia (1910). 

8. W. McCallie. (First report, Bulletin 8.) 

Bulletin 28. A third report on the public roads of Georgia (1913). 

8. W. McCallie. 
Georgia University. State College of Agriculture. 

Bulletin, vol. 9, no. 5. Good roads for Georgia. 
State Prison Commission. 

Annual Reports, thirteenth to sixteenth, 1909-10 to 1912-13. 

[Approved by S. W. McCallib, State Geologist.] 
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HAWAII 

State Aid 

The territory of Hawaii has done considerable construction of 
roads since 1911, through commissions appointed by the governor 
in each county. It has also constructed roads in opening up 
tracts of land for homesteads. All other roads are imder the 
jurisdiction of the five counties. 

Road Funds 

There is a vehicle tax of $1 on bicycles, $2 to $6 on carriages 
and carts, and 1 cent a pound on automobiles, all paid into tne 
county road fund. There is also a road poll tax of $2. 

During 1914-15, the territory spent out of loan funds for road 
construction, $59,483, and out of the proceeds of sales of pubUc 
lands, $126,967 for homestead roads. Counties are authorised 
to issue bonds for public improvements but have not done so. 

Officials 

Governor, L. E. Pinkham; superintendent of public works, C. 
R. Forbes; surveyor, W. E. Wall. OflSces, Honolulu. 

IDAHO 

State Aid Legislation 

The original highway department was created by the 1913 leg- 
islature. The 1915 legislature passed a bill recreating the State 
highway department. The State highway commission now con- 
sists of three members, two of whom are civilian members ap- 
pointed by the governor, and the third member is the secretary of 
State, who is ex-officio secretary of ihe commission. The engi- 
neering department is under the direction of a State highway en- 
gineer appointed by the commission. The construction work is 
carried on by the State in conjimction with the counties and 
highway districts. In all counties, and in highway districts with 
an assessed valuation of over $1,000,000, the State pays one-third 
the cost of highway construction, and the county or highway dis- 
trict the balance. Where the assessed valuation of a highway 
district is less than $1,000,000, tiie cost of construction is divided 
equally between the State and highway district. All location 
surveys, estimates, etc., are made at the expense of the State. 
All contracts are let by the State highway conunission and the 
work is done under the direction of ^e State highway engineer. 
After the completion of the roads, they are maintained at the 
expense of the State. 
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Local Road Legislation 

Jurisdiction of roads vests in boards of county commissioners, 
elected, who divide their counties into districts and appoint one 
or more overseers for each. 

The wide-tire law is operative unless suspended by a county 
board. 

Bond Legislation 

There are in Idaho two classes of road districts that are author- 
ized by law and may issue bonds. Since 1905 it has been lawful 
for any portion of a county containing twenty-five or more resident 
taxpayers, by a majority vote of the resident freeholders at an 
election ordered by the county board of commissioners and peti- 
tioned for by a majority of the freeholders, to organize and become 
a good roads district. Three good roads commissioners are also 
chosen at this election, who are authorized, with the consent of 
two-thirds of the qualified freeholders expressed at an election, to 
issue bonds in any amoimt not exceeding 25 per cent of the assessed 
real property valuation in the district, and the proceeds must be 
used exclusively for road purposes. These bonds shall bear interest 
not to exceed 6 per cent, shall run for not more than twenty years, 
and shall not be sold for less than par. 

Under an act of 1911, fifty or more freeholders of lands wholly 
within a county aggregating 20,000 acres or consisting of less 
contiguous territory that has an assessed valuation of $1,000,000, 
provided that these freeholders own at least 10 per cent of all the 

Eroperty in the proposed district, or a number of resident free- 
olders equal to 20 per cent of the last vote cast for governor mav 
petition the county board of commissioners for an election at which 
the majority vote decides. If the vote is favorable, a highway dis- 
trict is organized with three highway commissioners, with terms 
of four years each, and the first of these commissioners are appointed 
by the governor, while their successors are elected. The commis- 
sioners constitute a highway board and have authority by resolution 
to issue coupon bonds for road purposes at not exceeding 6 per 
cent interest, and payable within twenty years by sinking fund 

Crovided therefor. If these bonds increase the outstanding 
onded debt of the district, the resolution shall provide for an 
election, and a two-third vote is necessary to carry the election. 
In highway districts the amount of the bond issue shall not exceed 
10 per cent of the assessed valuation of all property in the district. 
A good roads district may become a highway district in the 
same manner as any unorganized territory. 
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Convict Labor Laws 

The highway commission is authorised to make requisition upon 
the warden of the State penitentiary for convicts for road labori 
subject to such rules and regulations as the board of prison com- 
missioners shall prescribe. The warden and prison commission 
shall assign such prisoners as they deem physically able and at 
the same time reasonably safe to work on the State roads under 
the general direction of the highway commission. 

Automobile Regiairaiion 

The law provides for annual registration with the secretary 
of the State highway commisdon. The schedule of fees is as 
follows: 30 h.p. or less, $15; 31 to 40 h.p., S20; 41 to 50 h.p., $25; 
61 h.p. and over, $40.00; motor cycles, $5.00; dealers and manufac- 
turers, $35. 

Motor vehicle licenses are collected by the assessors of the vari- 
ous counties. The counties retain 75 per cent of the fees to be 
used on the county roads, after deducting enough to pay the 
interest on any road bonds which may be outstanding. The 
remaining 25 per cent is forwarded to the State treasurer who de- 
ducts 10 per cent of this amount to pay Uie interest on outstand- 
ing State highway bonds, and the balance is used for State high- 
way maintenance. 

Highway Offidala 

The State highway commission consists of W. A. Brodhead, 
chairman; E. A. Van Sicklin, vice-chairman, and Geoi|^ R. Barker, 
ex-officio, secretary. The State highway engineer is £. M. Booth, 
Boise. 

Progress Report 

During 1915 about 220 miles of State highwa3rs were completed, 
and about 240 miles more will be completed in the spring of 1916. 
About 40 miles of sand-clay or gravel roads are included in the 
220 miles. This work involved an expenditure of $153,300 of 
State funds and $306,600 of county funds. 

Road Funds 

There is $50,000 of State funds available for State road con- 
struction in 1916, and $300,000 of county funds to be spent under 
the direction of the State highway department. The 1915 legis- 
lature made no appropriation for road work. 

PvibUcaHons 
State Hi^waj Comminion; report for 1913-14. 

(Approved by £. M. BooxBt State Hii^aj Fngjnesr.l 
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In preparing estimates, the State highway commission ma^ 
require to be included the value of any materials or the fair 
rental of any equipment which the State is to furnish. The 
State highway engineer may call upon county highway superin- 
tendents for aid in preparing the plans, specifications and esti- 
mates. The estimates must mclude cost of land obtained by pri- 
vate agreement or condemnation proceeding. 

No contract for a State aid road can be signed until the money 
to pay the State's half of the cost has been paid into the State 
road and bridge fund. 

Local Road LegtsUUion 

In each county there is a county highway superintendent, ap- 
pointed bv the county board after a competitive examination for 
the place held by the State highway commission, preference being 
given to a resident of the county. No part of the State road 
and bridge fund may be apportioned to a county until it has ap- 
pointed such a superintendent. His term is 6 years and he is 
r^arded as a deputy to the State highway engineer. In case the 
office is vacant and a temporary emergency requires some qualified 
official to discharge the duties, the State highway engineer may 
appoint somebody to perform these duties temporarily. 

The county highway superintendent prepares the plans, speci- 
fications and estimates for all county bridges, subject to their final 
approval by the State highway commission, supervises the con- 
struction and maintenance of all roads and bridges under exclu- 
sive county control or joint county and town or district control, 
makes at least one inspection annually of each road or bridge in 
the county, and as many more as the State highway officials direct, 
advises the town or district highway officials on the maintenance 
and improvement of roads and bridges, and supervises the main- 
tenance of State aid roads in the county under the direction of 
the State highway commission. 

The supervisors of a county under township organization or 
the commissioners of a coimty not so organized had the original 
right to designate the roads to receive State aid. These were 
required to l^ "as nearly as possible those highways connecting 
the principal cities and trading points in each county with each 
other, and also with the principal cities and trading points in 
other counties.'' These routes were then examined by the State 
highway commission, and changes desired in them were sub- 
mitt^ to the county officials, wno appeared before the commis- 
sion, of they wished, to discuss the changes. The State highway 
oommission made the final selection of the routes, after this hear- 
ing. In case the county officials failed to select routes within 6 
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months of the passage of the law, the State highway comxnission 
was authorized to make the choice. 

The control of local roads is exercised in two ways. In comi- 
ties not under township organization, the county boards divide 
the territory into road districts which are the local administrative 
units for highway purposes exclusively. In counties under town- 
ship organization, the several towns have authority over the 
roads. In either case, the roads are in charge of a highway com- 
mission of three members serving three-year terms. The local 
road tax rate of a town or district is determined by its commis- 
sion annually. Any contract for construction, machinery or ma- 
terials exceeding $200 must be approved by the county highway 
superintendent. One of the unusual requirements of the law makes 
it the commission's duty "to prevent thistles, burdock, cockle- 
burs, mustard, yellow-dock, Indian mallow and jimson weed from 
seeding, and to extirpate the same so far as practicable." Any 
town or road district may substitute by vote a single highway 
commission for a board of three commissioners. 

Road Funds 

The annual allotment of State road funds to a countv bears the 
same ratio to the whole appropriation that the total road and 
bridge tax of the county does to the sum of such taxes in all coim- 
ties, except in counties where over 40 per cent of the total amoimt 
appropriated for roads by the legislature is collected, including 
automobile licenses, the allotment of State funds shall equal 25 
per cent of the amount so collected in each of the counties. State 
aid is not permitted to exceed half the cost of an improvement. 
A county which does not appropriate within 6 months of the date 
of the State allotment at least an equal sum, forfeits its allotment, 
which is distributed among the counties fulfilling the law. 

If a county desires to construct a State aid road more rapidly 
than funds can be provided in the manner just indicated, the 
law authorizes the county to advance the necessary funds and 
construct the road at any time. In this case, any allotment of 
State aid funds may be used either to defray half the cost of new 
roads or to pay off county bonds or other obligations issued to 
construct State aid roads at the coimty's expense, provided the 
total State aid used in the latter way does not exceed half the 
cost of constructing such roads, which must comply when fin- 
i^ed with the plans, specifications and estimates of the State 
highway engineer. Bonds so issued must be specifically author- 
ized by a majority vote of the electors and must mature in not 
less than 10 nor more than 20 annual series. 

There is an annual highway poll tax of $1 to $3 in each town 
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or road district, pajrable to its treasurer by every able bodied 
male resident, imless this form of taxation for local roads is aboU 
ished by vote of the electors of the town or district. The propertv 
tax for local highway purposes must not exceed 61 cents on eadn 
$100 valuation plus an allowance of not over 2X) cents per $100 to 
pay for property damages incident to road improvements. Towns 
and road districts may issue bonds to pay for road and bridge 
improvements. Not less than $3 or more than $6 per mile per 
annum of the road funds of a town or road district must be used 
for dragging earth roads. 

Convid Labor Laws 

Prior to 1915, convicts were not worked outside prisons except 
in quarries getting out rock for State use. Crusned rock and 
other road material produced by convict labor is furnished free 
at the penitentiary where prepared to the State highway com- 
mission for pemument road unprovements. In 1915 convicts were 
worked on local roads on requisition from town highway com- 
missioners, a charge of 50 cents per man per day beins made for 
board. Three or four convict camps were worked and about 25 
miles of macadam road constructed by them. 

Auiamofnle Regiatratian Laws 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: 25 h.p. or less, $4; 28 
to 35 h.p., $6; 36 to 50 h.p., $8; over 50 h.p., $10; all electric 
motor vehicles, $5; motor cycles, $2; manufacturers and dealers, 
$15; chauffeur's license, original, $5. 

Registration revenues are paid into the State treasury and 
credited to the State road fund for expenditure only in the oon- 
struction of permanent roads, fines and forfeitures are paid into 
the treasury of the road district, town or city in which collected 
and credited to the road fund. (Chapter No. 121, Code of 1912, as 
amended by Act oi June 28, 1913.) 

Highway Officials 

* 

Suae Highway CammiB9ian.^A. D. Gash, president; S. E. Bradt, 
•eeretary; James P.Wilson. Chief State highway engineer, Wm. 
W. Marr; assistant State highway engineer, P. C. McArdle, on 
leave of absence as highway engineer of Vermilion county; road 
encpieer, H. E. Bilger; bridge engineer, C. Older; B. H. Piepmeier, 
mamtenance engineer; F. L. Koman, testing engineer; chief 
elerk, J. M. McCoy. 
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With the ezeeption of the State highway commusion, chief 
State hi^way engineer and assistant State highway engine^*, 
aD persons en^loyed on State road work are subject to the Illi- 
nois civil service Laws. 

Progress Report 

Under the State aid system which became operative July 1, 
1913, there were completed and accepted up to January 1, 1916, 
115.131 miles of State aid roads. Of this amount there are 53.963 
miles of concrete roads 10 feet wide, 5.333 mUes 15 feet wide, 
29.405 miles 18 feet wide and 1.809 miles of variable width; 
15.677 miles of brick roads 10 feet wide, 3.320 mUes 18 feet wide 
and 3.428 miles of variable width; 1.136 miles of gravd roads, and 
1.060 miles of macadam roads; and 81 State aid bridges. The 
total cost of the work was $1,497,407, of which sum the State 
furnished half. 

Road Funds 

The 1913 legislature appropriated $400,000 for 1914 and $700,- 
000 for 1915, and like amounts were raised by the counties. The 
1915 legislature appropriated $1,000,000 for the year beginning 
July 1, 1915, and $1,000,000 for 1916-17. Of the amount ap- 
propriated for 1915-16, $10,000 was set aside for maintenance. 

Ck>ok County has issued $2,000,000 road bonds, the proc^ds 
avulable after July 1, 1916. Vermilion Coimty has issued $1,500,- 
000 and Clark County has issued $350,000. There are 28 other 
counties cont^nplating road bond issues. The total amount of 
such bonds to be issued within two years is estimated at $30,000,- 
000. 

As a result of the changes made in the road laws in 1915, giving 
the counties the privilege of designating the type of construction 
for a new State aid road, there was a great increase in the mileage 
(k earth roads to be constructed. Prior appropriations had bc^ 
utilized in preparing for building 1 to 5 miles of more durable 
types of road in each county. Under the changed conditions, 
surveys, plans, specifications and supervision are required for 
between 1000 and 1500 miles of improvement instead of the 100 
to 200 miles proposed when the funds for administrative purposes 
were contemplated. When these notes were prepared it was hoped 
tiiat an emergency appropriation would be made to cover these 
miforeseen additional charges. 
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PtMieoHans 

Agricultural Experiment Station 

Bulletin 65, 1901. Road oonatruetion and maintenance. 
Highway Commission 

Annual Reports from 1906 to 1912 (1906 and 1906-1909 out of print). 
Bulletin 1. Earth road drag, how to make it and how to use it (out of 

print). 
Bulletin 2. Road drag law and rules for draning. 
Bulletin 3. How to secure bridge plans. Information for county, 

townshipi and municipal officers. 
Bulletin 4. Crushed stone prepared by convict labor and rules for its 

use (out of print). 
Bulletin 5. C^neral rules and regulations (out of print). 
Bulletin 6. Modern bridges for IllinoiB highway (out of print). 
Bulletin 7. Township hard road law (out of prmt). 
Bulletin 8. Manual of Instructions to engineers. 
Bulletin 9. Modem bridges (wliich is a revision of bridge bulletin No. 

6.) 
Under the present State Highway Department, the following publica- 
tions have been issued : 

Bulletin 1. Qualifications for county superintendents of highwajrs. 

Bulletin 2. Information for county boards. 

Bulletin 3. Policv of the State highwav commission. 

Bulletin 4. Crushed stone prepared by oonviot labor and maeadam 

roads built without a roller. 
Bulletins. S}rnoi>sis of the Illinois Road Law. Rules and relations 

of the Illinois highway commission applying to bridge design. 
Bulletin 6. Dust Prevention. 

Bulletin 7. Fiscal regulations for State highway departments. 
Bulletin 8. Manual of instructions to engineers. 
Bulletin 9. Modem bridges. 
Bulletin 10. Bridge manual for county superintendents of highways, 

resident engineers and inspectors. 
Bulletin 11. surface oiling of earth roads. 
No number. Report to governor for 1913-1914. 
State Geological Survey. 

Bulletin 9. Paving brick and paving brick clays of Illinois (1906). 
Illinois University. Engineering Experiment Station. 

Bulletin 65. Construction and care of earth roads. Ira O. Baker. 
Illinois Highways, Monthly Bulletin. 

(Approved by Wm. M. Mabb, Chief State Hi^iway Engineer.] 

INDIANA 

State Aid LegUlation 

The State has no highway department and does not grant 
aid in any form toward road construction and maintenance. 

Local Road LegislaHon 

Three coimty commissioners in each county, one commissioner 
elected in November of each year, have supervision over roads. 
They are also ex-officio a board of directors for sJl free gravel, 
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macadam and turn pike roads and shall appoint a cdbnty high- 
way superintendent for 2 years. They also appoint superintend- 
ents of construction for fravel roaos built by assessment of 
contiguous property. 

Boards of township trustees elected in November every four 
years divide the township into road districts and a supervisor is 
elected every odd year in December in each road district. 

The county highway superintendent shall appoint assistant 
superintendents not to exceed four for each 100 miles of roaxL 
The county highway superintendent shall have general supervision 
of the maintenance and repair of all county highways, brid^M and 
culverts. 

Bond Legislation 

County commissioners are authorized, when requested by a 
petition signed by fifty freeholders, to grade, drain and pave with 
''stone, gravel or other road paving material" new or existing high- 
wa3rs in any township or on the line dividing two or more townships, 
and to issue 5 per cent county bonds not to exceed the contract 
price of the improvements, nor in excess of 4 per cent of the 
assessed valuation of the town or townships including bonds 
already issued. The bonds must be in denominations not less 
than $50 and payable in semiannual series in not less than ten nor 
more than twenty years. The bonds are retired by an annual 
tax levied by the commissioners on all the property of the town- 
ships affected. C!ompIete plans and specifications for all improve- 
ments are made before the election is ordered by a competent civil 
engineer and two viewers appointed by the commissioners. 

For the same purposes as above, ^vel road assessment bonds 
ma^ be issued by county commissioners when petitioned by a 
majority of the resident landowners within one mile of the proposed 
improvement. The bonds are paid off by asf*essment upon the 
property in proportion to the benefits derived from the improve- 
ment. 

For the purchase of toll roads, the county commissioners may issue 
bonds not exceeding 4 per cent of the payable assessed valuation 
in annual series for not more than twenty years, and bearing interest 
not exceeding 6 per cent. 

All highway bonds bearing interest not exceeding 4| per cent 
are exempt from taxation. 

Convict Labor Law$ 

The managing boards of the State reformatory and State prbon 
may, wherever tiiere is no work for the inmates within the prison, 
arrange with the county commissioners or township trustees for 
working the convicts on the roads. 
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AiUamdbUe Registration 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: 25 h.p. or less, 15; 26 
to 40 h.p., $8; 41 to 50 h.p., <15: over 50 h.p., |^; electric pleas- 
ure vehicles, $3; all commercial vehicles, 15; motor cycles, $2; 
manufacturers and dealers, $25 ; chauffeiu^'s license, %2. 

The net registration revenue is paid into the State treasury and 
credited to "a road fund" which shall be apportioned to the several 
counties on January 1 and July 1, of each year. Fines and for- 
feitures are paid into the State treasury and credited to the same 
fund as the repitration revenues. (Chapter No. 300, Laws 1013.) 

Progress Report 

^ During the winter and spring of 1914 several farmer, road and 
eivic oreanisations petitioned the governor to appoint a volun- 
tary hignway commission to study the virtues and defects of the 
Indiana system and report to the legislatiu*e to meet in January. 
1915. Accordingly, in June, 1914, Governor Ralston appointed 
a commission of five executive and thirteen advisory members. 
This commission held public hearings in twelve of the thirteen 
congressional districts of the State and gathered much informa- 
tion. A report was submitted to the governor and legislatiure. 
recommending a State highway board and engineer. State control 
of main roads and a certain amount of State aid. A bill embody- 
ing these recommendations was passed by the State senate but 
failed of passage in Uie house. Indiana therefore remains one 
of the few States without some State board or engineer, or 
some form of State control of the main public roads of the 
State. 

(Approred by Clabbmcb A. Kbhton, Indianapolis, Ind.] 



IOWA 

Sialt Aid LegisUUion 

By the act of the thirty-fifth general assembly, a State high- 
way commission was created in Iowa with much more power thsLR 
the former commission. Two members of the commission are 
appointed by the governor from opposite political parties and 
the dean of engineering at the Iowa State College is the third 
member. 

The highwav commission is charged with the supervision of 
the road and bridge work of the State. This work is in direct 
charge oi the county and township offioen assisted by the county 



04 AMXBICAN HIOHWAT A880CUTION 

highway engbeer. The township officers have charge of con- 
struction and maintenance of the township road system which 
embraces about 85 per cent of the mileage of the county. The 
county officers build all bridges and culverts and have charge 
of the county road system made up of those roads not in the 
township system. The county system, made up of those roads 
which connect the trading points and the adjoining county 
S3rstems but not to exceed 15 per cent of the entire inileage of 
any coimty are the main traveled roads and constitute a com- 
plete network of roads covering the State. 

All bridge and culvert work must comply with the highway 
commission standards. Contracts for single structures costing 
over $2000 must be approved by the highway commission. All 

EUms for permanent road grading, drainage, and surfacing must 
e approved by the commission. Standard plans and profiles 
are made for each mile of road so improved. 

A feature of the law is the resolution of necessity required to 
be published to inform the public of the intention to buud struc- 
tures costing over $300. This resolution must describe the loca- 
tion of proposed structure, dimensions, drainage area, material 
of construction, and estimated cost of all contemplated work. 

Local Road Legislaiion 

Jurisdiction over roads vests in county boards of supervisors 
and in township trustees, subject to general supervision by the 
State highway commission. Road taxes are worked out. A re- 
bate of part of the property road taxes is granted to those com- 
plying with the wide-tire law. 

Corwict Labor Laws 

State convicts may be worked at stone quarries, and the crushed 
stone produced, furnished to counties, townships, or road districts, 
f.o.b. cars at crushing plant. 

The highway commission experimented again in 1915 very satis- 
factorily with 50 to 75 convict laborers on road, bridge and culvert 
building. They were paid 20 cents per hour, out of which they 
paid the entire expense of their camp and of the single guard in 
charge of the men. They dressed like ordinary workmen. They 
were willing and intelligent workmen and better results in some 
respects jeere secured than with ordinary labor. 

Automobile RegiattoHon 

The law provides for annual registration with the secretary ci 
State. The schedule of fees is as follows: 20 h.p. or less, S8; each 
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additional h.p. over 20 h.p., S.40 additional: all dectrie and steam 
yehiclesi S15; motor cycles, $3; manufacturers and dealers, <15. 

Five per cent of tbe gross revenue is set aside in the State 
treasury as a maintenance fund for the State highway department. 
Ninety per cent of the gross revenue is apportioned to the several 
counties of the State for expenditure only for crowning, draining, 
dragging, graveling or macadamizing public roads outside of in- 
corporated towns or cities. 

Highway OfficidU 

SiaU Highway Commission — ^Prof . A. Marston, J. W. Holden and 
H. C. Beard. Highway engineer, Thos. H. MacDonald; road en- 
gineer, F. R. White; bridge engineer, J. H. Ames. 

Progress Report 

The total mileage of all the roads hi Iowa outside of incorporated 
towns and villages, is 104,017. The estimated total mileage of 
roads, including city pavements, improved by hard surfacing is 
500. Included under this heading would be classified all rckda 
that have macadam, concrete, or brick surfacing. At this time 
there are, to oiu* knowledge, only 7 or 8 miles of concrete roads in 
this State outside the limits of incorporated cities and towns. The 
estimated amount of 500 miles does not include probably 500 
miles of the roads in the State which have been graveled. This 
can hardly be cidled hard surfacing and for this reason has be^i 
omitted from this classification. 

There is no law in this State which allows the State to bear a por- 
tion of the expense for the construction and maintenance of the 
hi^ways. At present this work is carried on entirely by the town- 
ships and the counties. Under the law enacted by the 35th and 
SCtn general assemblies of this State all of the roads in the State 
are under the general supervision of the State highway commis- 
sion. A division is made in each county into townships and coun- 
ty roads. The coimty constructs and maintains the entu*e county 
road system which is composed of not less thanlO per cent and not 
more than 15 per cent of the toal mileage of the county. These 
roads included in the county systan have been designated as 
county roads and the township officiab have no authority over 
them. The remainder of the roads in the townships outside of 
the limits of incorporated cities and towns are under the super- 
vision of the local township ofiidals, namely, the township 
trustees and road superintendents. 

The thirty-sixth general assembly provided a maintenance fund 
consisting of 5 per cent of the motor vehicle tax for the general 
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expenses of the State highway commission. This is the only ex- 
penditure made by the State towards road improvement at this 
time. Previous to April 9, 1913, the date when the present law 
went into eflfect, the work of the commission was carried on as a 
department of the State college under an appropriation of S10,000 
per year. During 1915 the amount available for the use of 'the 
conmiission was $85,000. 

A change was made under the present laws whereby the super- 
visors of each county were required to appoint a county engineer 
who has general charge of the road and bridge work through- 
out the county. Under the present law all of the bridges regard- 
less of size or location excepting those inside the cities and towns, 
are built and maintained by the coimty board of supervisors under 
plans and specifications issued by the conmiission. 

During 1915 the commission lias prepared special plans and de- 
signs for over $1,500,000 worth of bridges and culvert work. 
Standard plans have been issued for a number of the general tjrpes 
of highway bridges used by the State as well as standard cross sec- 
tions for the road work. At present there is a growing sentiment 
in favor of surfacing the main traveled highways. Four miles of 
concrete roads and 22 miles of gravel macadam have been built. 
Many miles of cheaper gravel roads have been built in counties 
where gravel is readily available. There have been numerous 
very satisfactory experiments in oiling dirt roads. 

Road Funds 

Estimated amoimt of money available for road improvement 
during 1916, including culverts and bridges: Stat^ appropriation 
for highway commission, $85,000; auto tax distribute by the 
State, $1,500,000; township road fimd controlled by township 
trustees, $3,000,000; township drag fund controlled by township 
trustees, $950,000; county road fund controlled by county super- 
visors $3,300,000; county bridge fund controlled by county 
supervisors, $3,500,000; total, $12,335,000. 

The above are all cash taxes. There is in addition roughly 
$500,000 available from labor taxes. 

Publications 

State Highway Commission. 

Annual reports 1904-05 (out of print). 

Manual for Highway Officers. 1905-06 (out of print). 

Bulletin, vol. 3, no. 1. Roaa and Bridge Improvement in Iowa, 1908. 

Service bulletin no. 1. June edition. (A summary of the Iowa road 
laws.) 

Service Bulletin no. 2. Standard Specifications for Concrete Rein- 
forcement Bars. 
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Monthly Serrice Bulletin. Pabliflhed monthly beginninf DeeembeTf 

1913. 
Supplement to vol. II, no. 1, Monthly Pervice Bulletin. Standard 

Specifications for Highway Bridge Construction. 
Standard concrete superstructures for steel and concrete bridges. 
Standard deck girder superstructure. 
Standard three girder. 

Standard riveted low truss with concrete floor, with joists. 
Standard riveted low truss with concrete floor, without joists. 
Concrete box culverts. 
Concrete slabs. 
Circular culverts. 
Metal culvert headwalls. 
Pilins abutments for steel superstructures. 
Wood pile bridges. 
Iowa State College. Engineering Experiment Station. 

Bulletin, vol. 2, no. 6. The good roads problem in Iowa. Iowa State 

Hi^wav Commission. 
Engineenng Experiment Station, Iowa State College. 

Bulletin 28. Road Le^lation and Administration, October, 1012. 

Service Bulletin, published monthly. 

Standard specifications for highway bridges. 

Standard specifications for building earth roads. 

Standard specifications for concrete road building. 

Standard plans for low riveted steel trusses. 

Standard specifications for metal culverts. 

Report on test specimen concrete tUe. 

Engine loads on timber joists. 

Aooredited paints for shop and field coats. 



[Approved by State Highway Commission.] 

KANSAS 

State Aid Legislation 

The State grants no money aid for road improvement, but th« 
oflSce of State engineer has been established at the Kansas State 
agricultural college for the purpose of giving advice throughout 
the State in connection with the construction and maintenance 
of roads and bridges, drainage, and irrigation. The appropria- 
tion is about $11,000 per annum. 

Local Aid Legislation 

Jurisdiction over State and county roads vests in boards of 
county commissioners. They must appoint county engineers or 
deaiffnate the county surveyors as county engjineers to have char^ 
of all bridge and road work under the commissioners. Township 
roads and mail routes are under the trustee, clerk and treasurer 
of each township, who may appoint one or more overseers to su- 
perintend construction and maintenance. 
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Road Band LegidaUon 

Upon petition of 60 per cent of the landowners who own at least 
60 per cent of the land to be taxed, naming the road, the terminal 
pointi^ of improvement, the kind of improvement, and the number 
of assessments, not exceeding ten, to be made in payment thereof, 
the county board shall improve this road if it is found and declared 
to be of public utility. 

The county commissioners are empowered to make contracts. 
In payment for any work or material, these commissioners shall 
issue special improvement bonds, bearing interest not exceeding 6 
per cent and payable within the time or times mentioned in tiie 
petition. 

Three-fourths of the cost of the improvement shall be appor- 
tioned among the property owners within the radius described in 
the petition and shall be collected as other taxes. One-fourth shall 
be charged to the township or townships in which the improvement 
is made and this amount shall be raised in the same manner as 
provided by law for raising taxes for all purposes. The county 
must pay for all engineering and superintendence and for aU 
bridges and culverts costing more than 8200 and it may pay any 
part of the total cost of the improvement that the comnussioners 
may determine. Provided that this act does not apply to the 
construction or improvement of roads costing less than 8500 per 
mile. 

Bridge bonds in any sum not in excess of 1 per cent of the 
taxable property may be issued by the board of county commis- 
sioners of any county, the mayor and council of any city, and the 
trustee, clerk, and treasurer of any township, upon a majority 
vote at an election called by a petition signed by two-fifths of the 
voters of their respective political division. 

The bonds shall be in denominations of not less than 8100, shall 
bear interest not exceeding 10 per cent, and shall run for not less 
than five, nor more than thirty years. 

Convict Labor Law$ 

Convicts may be employed on the roads on payment of 81 per 
day per man, plus all additional expenses of guarding them. 

AtUomohile Registration 

The law provides for annual registration with the secretary of 
State* The schedule of fees is as follows: All motor vehicles, 
85; motor cycles, 82; dealers shall register one in each class at r^;u- 
lar rates. 
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The net revenue is paid into the county treasury of the county 
in which collected for expenditure only in maintenance of the 
designated roads. (Act of March 12, 1913.) 

Highway OfficMs 

The State engineer is appointed by the board of administration 
of the State Anicultural College, Manhattan. W. S. Gearhart, 
Manhattan, is State engineer. 

[Approved by W. S. Gbabbabt, State Engineer <] 



KENTUCKY 

State Aid Legidaiion 

By an act passed in March, 1912, the governor was required 
to appoint on July 1, 1912, and every four years thereafter a 
State commissioner of public roads, who shall be a graduate in 
civil engineering from some reputable university or some techni- 
cal college and have had at least five years' experience in civil 
engineering. The expenditures chargeable to the State road 
fund were limited to not to exceed $25,000 per annum. The com- 
missioner is authorized to collect and disseminate information, 
furnish plans, specifications, and estimates of cost of bridges and 
roads, but it is not obligatory on the part of local officials to ac- 
cept such plans and specifications, but they must be kept on 
file in the office of the county road engineer, as are the plans, 
specifications, and actual cost. He is also required to hold an 
examination for the appointment of county engineers, and such 
county engineers shall, upon order of the State commissioner, 
cause all roads within their coimties to be measured and shall 
make report to the said commissioner. 

The General Assembly of 1914 passed a bill which levied a 
State tax of 5 cents on the $100 of taxable wealth, which is 
to constitute a State road fund to be redistributed to the coun- 
ties applying for aid to the extent of one-half the cost of con- 
struction or reconstruction of public roads. No county to re- 
ceive in any one year more than 2 per cent of the total fund. 

Also another bill was passed, making roads connecting the 
county seats of adjoining counties on the most direct and practi- 
cal route, public State highways, to be the first to receive State aid. 

Road Band Legislation 

On the petition of 150 voters and freeholders of a county, the 
county court shall call an election to determine whether bonds of 
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the coonty shall be issued in an amount not to exceed 6 per cent 
of the taxable valuation of the county. If two-thirds of the legal 
voters voting shall favor the issuance of bonds, the fiscal court 
may issue them, to bear not exceeding 5 per cent interest, to 
run not less than five nor more than thirty years, and to be sold 
for not less than par. The fiscal court shall levy an annual tax 
of not to exceed ^ cents on each SlOO valuation of taxable prop- 
erty in the county, to pay the interest on such bonds, and to 
create a sinking fund for their redemption at maturity. Sinking 
fund accumulations may be loaned by the fiscal court on first 
mortgage real estate security, on the basis of 50 per cent of its 
value. 

Any county which issues bonds and expends the proceeds 
thereof for building public roads, under the direction of the com- 
missioner of public roads, in an amount greater than the amount 
which said county may be able to secure by apportionment from 
the State road fund for that year, shall be entitled to receive 
from the State road fund in sub^uent years such further amounts 
or apportionments as will make the total amount ultimately 
received from said fund equal to one-half the amount so expended 
by said county. 

Carwid Labor Law$ 

Prisoners sentenced to work at hard labor may be placed in 
the work-house, if there be one in the county, or at work upon 
the public works, or roads, of the county, or upon the public 
worl^ of any city or town in the county. The place of working 
such prisoners shall be determined by the county judge, giving 
preference to work on roads of the county whenever the weather 
will permit. When placed upon the public works of any city 
or town, such city or town shall provide and pay for food, lodging, 
and guarding; and when placed on the county roads, such cost 
shall be paid out of the road funds of the county. The coimty 
judge is authorized to appoint a manager for each crew of pris- 
oners, who shall also act as guard. No crew shall consist of less 
than three prisoners, and not more than one man shall be paid 
to guard and manage less than ten prisoners. The county or 
fiscal court shall have power to prescribe regulations for the gov- 
ernment of prisoners and those m charge of them. All prisoners 
placed at hard labor shall be permitted to satisfy their fines and 
costs with such labor, at the rate of %l per day. 

The State may employ State convicts outside of the walls of 
the penitentiary in road or bridge work, or in the preparation of 
materials therdfor. 



I 
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Local Road LtgUiation 

The roads are tmder the county fiscal courts. 

There is created in the several counties of the State the office 
of county road engineer, who is to be appointed by the county 
judge, by and with the consent of the fiscal court, for a term of 
two years. Such county road engineer shall be either a repu- 
table civil engineer or a man who has had practical experience 
as a road supervisor or builder for two years and who shall have 
passed a creditable examination by the State commi&sioner of 
public roads or one of his representatives. (Acts of 1914| Chap. 
80, Sec. 39.) 

The county road engineer may be removed at any time by the 
county judge upon his own volition for incompetence, mal- 
feasance or misfeasance in office, upon written chaises, after 
a hearing of which 10 days' notice shall be given by serving a 
copy of such charges upon such county road engineer. (Acts 
1014, Chap. 80, Sec. 40.) 

AviomobiU Regutraiion 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: Less than 25 h.p., $6: 
26 to 49 h.p., <11; 59 h.p. and over, <20; manufacturers and 
dealers, one vehicle in each class, at re^lar rates. 

Resistration revenues are paid into the State treasury for the 
benefit of the State road fund. (Act of March 14, 1910.) 

Highway Officiala 

8UU$ eommuUmv of pMic road$, Robert C. Terrell, Frank- 
fort 

Progress Report 

The department furnishes plans, specifications and estimates for 
all brid^ over $500 in value. It fiunishes surve3rs, specifications 
and estunates for idl new roads and the same for all reconstruc- 
tion when requested by the fiscal courts. The department also 
keeps up a continuous campaign along educational lines, by mail- 
ing bulletins of road information, by displa3ring road models at the 
State fair and some of the larser county fairs, by holding road 
meetings over the State and bv lumishing speakers for road meet- 
ings in the various counties of the State. Since the organisation 
of the department plans, specifications and estimates for about 
757 bridges have been made, surve3rs for about 1400 miles of new 
road have bera made, about 4000 miles of old road has been in- 
spected and advice fiunished; 787 miles of road have been con- 
structed under the direct supc^rision of the department. 
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The general assembly of 1914 passed a bill which levied a State 
tax of 5 cents on each $100 of taxable wealth, which is to consti- 
tute a State road fimd to be redistributed to the counties apply- 
ing for aid to the extent of one-half the cost of construction or 
reconstruction of public roads. No county to receive in any one 
year more than 2 per cent of the total fimd. 

Also another bill was passed, making roads connecting the 
coimty seats of adjoining coimties on the most direct and prac- 
tical route, public State highways, to be tlie first to receive State 
aid. 

Road Funds 

In 1915, the State-aid road fund was $750,000 and a like amoimt 
was spent by counties receiving this aid. In addition 16 counties 
voted bond issues of S40,000 to $250,000, a large part of which 
has been spent under the supervision of the State highway depart- 
ment. In 1916, the State- aid fund will probably be $750,000, the 
same amount will be raised by counties for State-aid roads, and 
about $3,000,000 in bonds will probably be issued for roads. 

Publications 

Goyernor's Message, 1827 

State control of roads and bridges urged. 

State Board of internal Improvement 

Annual report, 1837. Directions for construction of turnpike roads. 

Governor's Message, 1838-^ 

Review of history of internal improvement of the past. A large number 
of reports and bulletins were issued by the State Board of Internal 
Improvement and the Legislature regarding toll roads. 

State Auditor 

Biennial report, 1881-83. Statement showing number of turnpikes in 
which State owns stock, length of each in miles, whole number of shares 
of stock, number owned by State, amount per share, averase percent 
stock has paid for six years prior to January 1, 1882: amount of dividends 
paid State, cost for salaries to gate keepers and officers, and cost of 
repairs. 1882-1885. 

State Geolofdcal Survey 

Report of progress. 1886-87. Historic sketch of turnpike road and rail* 
road builcling in Kentucky. 1775-1820. 

Bureau of Agriculture, Horticulture and Statistics 

Annual report, eighth, part 2, 1889. Conditions of public highways in 
Kentucky, 1889. 

Bureau of Agriculture, Labor and Statistics 

BienniHl report, twelfth, 1895-97, Estimated number of miles of macad- 
amized turnpikes in State; end of twelve months will probably see last 
of old toll svstem and inauguration of new system of maintenance by 
taxation, 1897. 

Biennial report, thirteenth, 1898-99. 
Biennial report, eighteenth, 1908-09, Division 4. Roads. 

State Farmers' Institutes 

Annual State Farmers' Institute. 
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FIrtt, 1005. Country roads. Addreet on roads. 
Second, 10t)7. Dirt roads, their construction and maintenance. 
Third. 1008. County roads. 
Fourth^ 1000. Good roads in Kentucky. 

Fifth, 1010. Road legislation in Kentucky. MoCracken County Judge. 
Report relative to public improvementSi 1000. 
State department of public roads, 1013 

Bulletin 3. Information concerning the OflSoe of Public Roads. 
Bulletin 4. Compilation of Kentucky road laws. 
Bulletin 5. Split Log Drag. 

First Biennial Report of the Department of Public Roads, 1013. 
Bulletin 0. Compilation of Kentucky road laws (including Acts 1014 
General Assembly). 
Bulletin 7. Highway bridge lettings. 

Bulletin 8. Questions and answers. (Information concerning depart- 
ment and State aid work.) 
Specifications. Bridges, culverts, etc. 

Questions and answers. Examination for county road engineer. 
Second Biennial Report of the Department of Public Roads. 

(Approved by Robbbt C. Tbbbbll, State Highway Commissioner.! 

LOUISIANA 

State Aid Legislation 

The board of State engineers is authorized to appoint a State 
highway engineer, who holds office until removed for cause by 
the bouxl. He is required to be a competent civil engineer, ex- 
perienced in highway work. The board is authorised to appoint 
assistants and clerks and provide offices; to hold meetings in its 
discretion for considering the general policy of the department 
and receive the annual report of the State highway engineer. The 
board acts in all matters concerning recommendations, estimates, 
etc., to be submitted to the governor. 

The State highway engineer is required to make a general 
highway plim of the State, collect statistics, establish standards 
for construction and maintenance, have supervision over con- 
struction and maintenance of State highways on which State aid 
has been granted, subject to the approval of the board of State 
engineers. He or his assistants must make all surve3rs, plans, 
specifications, and estimates and select material for such State 
highwa3rs. He awards contracts, but may reject any and all 
bids and conduct the work with his own force. He is authorized, 
with the approval of the board of State engineers, to purchase, 
for the State, road machinery, draft animals, and supplies, ana 
loan such equipment to the parishes. Upon completion of con- 
tract for State highways the State highway engineer certifies 
to the State treasurer and the president of the police jury the 
portion to be paid by the State and parish respectively. 
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The State highway engineer is required to keep all roads im- 
proved as State highways in repair, the total cost to be paid by 
the State and the parish to reimburse the State in the same 
manner as for construction. He is required to organise a system 
of repair whereby all roads may be in good condition at all times. 

The initiative in obtaining State aid rests with the police juries 
of the respective parishes. They make application to the State 
highway engineer for State aid in the improvement of main 
traveled roads, and the said Statue highway engineer must take 
up such applications as far as practicable in the order of their 
receipt, provided the parishes have raised their portion of the 
cost of such improvement. 

In order to provide a State aid fund a general property tax of 
one-fourth of 1 mill, is placed in a fund known as the State 
highway fund. This fund is apportioned by the State highway 
engineer with the approval of the board of State engineers. From 
10 to 50 per cent of the cost of State aid roads is apportioned to 
the State and 50 to 90 per cent to the parish. 

Local Road Legislation 

The State is divided into parishes and the roads in each parish 
are under its police jury. 

Road Bond Legislation 

Municipal corporations, driunage districts, or parishes may issue 
bonds for the purpose of improving the roads therein. Before these 
bonds are issued, the question shall be submitted to an election 
and a majority in niunber and in the amount of property valuation 
of the actual votes cast shall be necessary to carry the election. 
Bonds shall not be issued for a greater amount than 10 per cent of 
the assessed valuation, shall bear not exceeding 5 per cent interest, 
and shall run not to exceed forty years. A sinking fund shall be 
provided to redeem these bonds at maturity and an annual tax 
imposed to create this sinking fund and pay the interest on the 
bonds annually. Such bonds shall be sold for not less than par, 
and the proceeds thereof shall not be used for any other purpose 
than that for which they are issued. 

Police juries of the several parishes are authorized to divide 
their respective parishes into road or sub*road districts, and the 
|;oveming authorities of said districts shall have the right to 
issue bonds, in accordance with the general laws of the State 
authorizing the issuance of road bonds, to provide for the con- 
struction of the public roads therein. 



J 
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Carmd Labor Laws 

Under the provisions of the law, the highway department, 
board of State engineers, has the right and power, when available, 
to employ state convicts for highway work. Under this system 
of State aid, the board of control of the State Penitentiary fur- 
nishes the convict labor, retaining such rights over them as relate 
to their guardianship, personal care, and enforcement of physical 
labor. The highway department, board of State engineers, 
supervises all work relative to construction, makes all 8urve3rs and 
locations, and outlines and puts into execution all details relative 
to the building of highways under this system. The police jury 
of each respective parish furnishes all fimds for the maintenance, 
guarding and working of the convicts, all materials required in 
the construction work, and all required rights-of-way. 

Automobile Registration 

Annual registration of motor vehicles with the secretary of state 
is required, tike fee being 25 cents per horse power with a minimum 
fee of $5. A flat fee of S2 is required for each motor cycle and 
$7.50 for each motor truck. The proceeds from the registration of 
motor vehicles is to be paid to the various parishes from which 
collected and apply to the construction and maintenance of roads. 
Non-residents are exempt if like exemption is granted residents of 
Louisiana. The act was submitted to a general election in 1914 
and ratified and became effective January 1, 1915. 

Highway Offidale 

The board of State engineers of Louisiana, of which the highway 
department is a branch, is composed of the following members: 
F. M. Kerr, chief state engineer, Gervais Lombard, J. W. Monget^ 
Marshall P. Robertson, John Klorer. 

The officers of the highway department of the board of State 
engineers, are: F. M. Kerr, chief State engineer, and president of 
the board of state engineers; W. E. Atkinson, State highway engi- 
neer; Chas. M. Kerr, assistant State highway engineer; Chas. F. 
Wood, secretary. New Orleans. 

Progress Report 

Durins 1915, the highway department, board of State engineers, 
extended State aid to 14 parishes for the construction of 15 high- 
way projects aggregating 145.8 miles, of which 2.5 are shell roads, 
94 nmes gravel, and 49.3 improved earth. The estimated cost of 
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construction is $500,000, the State contributing approximately 
$100,000, and the parishes the remainder. 

State convicts were not employed during 1915 in the construc- 
tion of State aid projects. 

Road Funda 

The highway department, board of State engineers, will have 
available during 1916, approximately $135,000 for distribution 
among pi^ishes applying for State aid. The department will 
probably have under construction during 1916 approximately 
200 miles of State aid projects to cost about $600,000. 

Bonds are being issued and special taxes voted in nearly all of 
the parishes. 

Total expenditiures for State aid roads up to December 31, 1915: 
State funds, $389,467.42; parish funds, $719,328.89; total, $1,108,- 
796.31, exclusive of cost of gravel furnished by parishes for gravel 
roads. These amounts are supplemented by labor of State con- 
victs. 

PiMicaiums 

Board of State Engfneers 

Biennial Reporta, 1872-73 to 1912-14, includTO. 
Agricultural Experiment Station 

Geology ana agriculture, part 5, 1S90. Road makini^. 

Gamble's compendium of the law of roads in Louisiana, with special 

forms for bond and tax elections. 

(Approved by Cbas. F. Wood, Secretary.] 

MAINE 

State Aid Legislation 

Under an act passed in 1913 "the governor with the advice 
and consent of the council shall appoint a State highway com- 
mission consisting of three members; one to serve three years, 
one to serve two years and one to serve one year. 

'The commission shall select, and with the approval of the 
governor and comicil appoint a chief engineer, upon terms to 
be fixed from time to time by the commission, subject to the 
approval of the governor and council." 

He shall under the direction of and control of the commission 
have general charge of the office, the records and all construc- 
tion and maintenance work, and may with the approval of the 
commission employ necessary clerical assistance. The engineer 
may with the approval of the commission employ such other 
engineers, supervisors, assistants and help as be may deem 
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The commiBsion shall lay out, construct and maintain a sys- 
tem of State and State aid highways. The State highways to 
be constructed wholly by the State from the bond issue. The 
Staf^aid highways to be constructed by the State and munici- 
palities jointly. Both classes of highways to be maintained under 
the direction of the conmiission, the cost to be borne jointly bjr 
the State and municipalities. The charge against the munici- 
palities for maintenance of State highways shall be S60 per mile 
per annum; for State aid highways, the charge shall be one-half 
the actual expense but not to exceed S30 per mile per annum. 

The commission have full power in the letting of all contracts 
for the construction of all State and State aid highways. The 
commission may make contracts with towns for construction ^ 
State aid roads without advertising for bids. 

Towns may make the following appropriations and apply for 
State aid: 

Towns having a valuation of 1200,000 or less may appropriate 
any amount, not exceeding S300; towns having a valuation of 
over $200,000 and not over $800,000 may appropriate any amount 
not exceeding $533; towns having a valuation of over $800,000 
and not over $1,000,000 may appropriate an amount not exceed- 
ing $600; and towns having a valuation of over $1,000,000 and 
not over $3,000,000 may appropriate in addition to the sum ot 
$600 an additional sum of $66 for each $200,000 or fraction 
thereof valuation in excess of $1,000,000; towns having a valua- 
tion of over $3,000,000 and not over $4,000,000 may appropriate, 
not exceeding $1333, and towns having a valuation of $4,000,000 
may appropriate in addition to the sum of $1333 an additional 
sum not exceeding $133 for each additional $1,000,000 of additional 
valuation. 

The commission from the funds for State ud construction 
shall to each town which has conformed to the provisions ot 
the act, for each dollar so appropriated, apportion the following 
amounts: 

To each town having a valuation of $200,000 or less, $2 for 
each dollar appropriatMl by said town; to each town having a 
valuation over $200,000 and not over $1,000,000 $1 for each 
$1 appropriated by said town; to each town having a valuation 
of over $1,000,000 and not over $1,200,000 02 cents for each $1 
appropriated by said town; to each town having a valuation 
over $1,200,000 and not over $1,400,000, 85 cents for each $1 
appropriated by said town; to each town having a valuation 
over $1,400,000 and not over $1,600,000, 80 cents for each $1 
appropriated by said town; and to each town having a valuation 
over $1,600,000, 75 cents for each $1 so appropriated by said 
town. The moDegr anpiQpnated by towns applying ior Btaito 
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aid with the amount apportioned by the commission shall con- 
stitute a joint fund for the construction and improvement of 
the State aid highways in such towns. 

After the year 1913, between the ISth day of July and the 15tb 
day of August in each year, municipal officers shall prepare and 
file with the commission, suggestions for the improvement dur- 
ing the next calendar year of State aid highways located in each 
town accompanied by plans so far as practicable, setting forth 
the location of the h^hway and the nature of the improvement 
desired. The commission shall examine and report thereon 
with its recommendations to the muncipal officers on or before 
the 20th day of February following. Such reports shall be sub- 
mitted to the voters of such towns at the next regular meetuig. 

To provide funds for the construction of State aid highways 
there shall be appropriated for the year 1913 the sum of $250,000 
and annually thereafter there shall be appropriated the sum of 
$300,000. To provide for the administration of the office and 
duties of the commission and for all expenditures, salaries and 
expenses incident thereto, and for the maintenance of all State 
and State aid highways there shall be appropriated the sum of 
$50,000 annually. For the construction of the State roads 
the treasurer of State is authorized under the direction of the 
governor and council to issue from time to time serial coupon 
bonds, not exceedhig $2,000,000 in amount outstanding at any 
one time, payable at the State treasury within forty-one years 
from date of issue; the interest on the bond issue and retirement 
of bonds to be provided for from the automobile license fees. 
Not more than $500,000 of bonds shall be issued in any one year. 

The fund for maintenance and administration is augmented 
each year by the balance remainuig on the 31st of December 
in the appropriation for State aid highwa3rs; that is, so much of 
the State's appropriation for this purpose as has not been ap- 
portioned to municipalities on account of State aid is automati- 
cally carried into the fund for administration and maintenance 
for the succeeding year. This fund is further augmented by the 
balance remaining in the fund created by the licensing of auto- 
mobiles after providing for the payment of interest on the bonds 
issued and a sinking fund for the retirement of bonds. 

Chapter 272, laws of 1915, placed the maintenance of all the 
principal thoroughfares in the State, both improved and unim- 
proved, under the direction of the State highway commission, the 
work to be done at the joint expense of the State and the towns. 

Local Road Legislation 

Jurisdiction over roads vests in the boards of county commis- 
sioners in the case of coimty roads and ail roads in imincorporated 
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towns; all other local roads are under the boards of selectmen of 
the towns. 

Convict Labor Law9 

Upon written application from county or municipal authorities 
the board of prison inspectors may direct that jail prisoners be 
worked on county roads. 

Autcmobile Registratum 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: 20 h.p. or less, $5; 21 
to 35 h.p., $10; over 35 h.p., $15; motor trucks and commercial 
automobiles, $10; traction engines, $10; motor cycles, $3; opera- 
tors, including owners, $2. 

Registration revenue is paid into the State treasury and credited 
to a fund for the repair, maintenance and construction of State 
highways. (Chapter No. 162, Laws 1911.) 

Highway Officials 

State Highway Commission, Augtuta. — ^Philip J. Deering, chair- 
man; William M. Ayer, Frank A. Peabody; Paul D. Sargent, chief 
engineer. 

Progress Report 

The State aid road work done in 1915 comprised 135.79 miles 
of gravel roads costing $458,091 ; 9. 10 miles of earth roads, $27,503 ; 
3.27 miles of macadam roads, $22,934; 3.09 miles of bitimiinous 
macadam roads, $42,408; $1.44 miles of concrete roads, $31,064; 
0.45 mile of granite block road, $12,032; 0.57 mile of sand clay 
road, $2,364; total, 153,71 miles. 

There were 10.41 miles of bituminous macadam and 19.94 miles 
of gravel roads completed in the State highway system in 1915, 
contracts for which were let in 1914. Contracts for State high- 
ways let in 1915 comprised 7.69 miles of concrete roads, 4.78 miles 
of macadam roads, 3.77 miles of sand-clay roads and 30.08 miles of 
gravel roads. There were also built by force account, 2.98 miles 
of sand-clay roads and 11.33 miles of gravel roads. 

The average cost per mile of some of the recent work has been : 
Concrete, $11,800; bituminous macadam, $12,250; macadam, 
$7200; gravel, $5000; sand clay, $4400. 

The department spent $28,049 on roads and $49,057 on bridges 
under special resolves. 

During 1915, 759.83 miles of State aid highways wa^ main- 
tained at a cost of $103,180, and 195.95 miles of State hfihways 
were maintained at a cost of $66,226, a total for maintenance of 
$169,403, of which the towns contributed $46,127. 
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Road Funds 

During 1915, the State highway commission spent $1,467,246. 
For 1916, $500,000 will be available from State aid highway bonds, 
$300,000 from State aid appropriations, and $300,000 from cities 
and towns, or a total of $1,100,000 for construction. For main- 
tenance the State has appropriated $50,000; about $200,000 will 
be available from automobile licenses, and $300,000 from towns, 
making a total of $550,000. The total stun for roads this year 
under the commission, is thus about $1,650,000. 

Publicatiana 

CommissioiierB of hi^ways. 

Annual Report! 1906 to 1916 indusive. 

Bulletin 1. Improvements of country roads, 1909. 

Bulletin 2. Road administration. 

Bulletin 8. Duties of selectmen and road oommittioners. 

(Approved by Taxjis D. Sabqbnt, Chief Engineer.] 

MARYLAND 

State Aid LeQtslation 

The State roads commission consisting of six members appointed 
by the governor has direct control over the construction and 
maintenance of a sjrstem of main highwajrs through all the coun- 
ties in the State, the cost of such construction and maintenance 
to be borne entirely by the State. The commission also has 
authority to approve applications for State aid on roads not in- 
cluded in the trunk-line sjrstem, and when such applications 
are approved the plans and specifications are prepared by the 
State, the contract awarded by the counties subject to approval 
of the State, and the performance of the contract supervised 
by the State. 

The cost of State aid roads is shared equally by the State and 
coimties. The allotment of State funds to the counties is based 
upon road mileage. After the construction of a State aid road 
its maintenance devolves upon the coimty authorities subject 
to the approval of the State. 

A system of trunk-line roads, built and maintained entirely 
at the expense of the State, was authorized by the legislature 
in 1908, and a State bond issue of $5,000,000 was authorised 
for this purpose. An additional bond issue of $1,000,000 was 
authorized by the legislature in 1910, in 1912, a bond issue 
of $3,170,000 was authorized, and $6,600,000 in 1914. The 
trunk-line system is selected entirely by the State roads commis- 
sion and every stage of the work is completely under the control 
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of the oommiraion. A chief engmeer selected br the eommis- 
sioQ is the executive officer and active head of the work. The 
funds for State aid roadfi as distinguiehed from State roads are 
provided by direct appropriation. The legislature in 1912 pro* 
vided that an annual State tax of 1 cent on each $100 should ba 
levied to provide a maintenance fund for State highways. 

Local Road Legislation 
Jurisdiction over county roads vests in elected boards of county 
ennmissioners who may employ competent civil engineers for 
the construction and maintenance of bridges and roods. 

Cojaid Labor Law$ 

For the purpose of building and constructing or maintaining aiqr 
road, bridges or highways under the provisions of this act (Stat* 
highway act of 1910) or for the purpose of working any stone quanjr 
operated by the State roads conunissioQ, the said commisaioQ 
is autboriied to make request of the directors of the Maryland 
House of Correction for as many inmates thereof as may be necet- 
wary for said purpose, and the said directors ore directed to furnish 
same with a suffident number of guards for their safe-keei»ng oi 
the prisoners while so employed. 

The use of convicts on public roads in certain counties ii also 
authorised by law. 

AuiomobUe Regittraiion 

He law provides for annual r^;istration with the oommisBioner 
of motor vehicles at Baltimore. The registration fen are as fol- 
lows: 10 h£. or less, S5; 11 to 20 h.p., tlO: 21 to 30 h.p., $15; 31 
to 40 h.p., •20; and over 40 h,p., S25.00; all commercial motor ve- 
hicles $3; motor eydes <1.80; doUers and manufacturers (motor 
cycles, flO), t24: operaton, including owners (motor cycles, 
<I). $2. 

One-fifth of the net repstration revenue is apportioned to the 
dfy ol B^timore for use on its nwds and streets and the reminder 
shall be expended for oiling, repair and maintenance * " 
Stoto and county roods. Fmea and forfeitures on 
State treasury for the same uae as the r^iatration rev 

The commissioner of motor vehicira is outhori 
from the receipts of his office each jrear not excee 
the erection of sign posts for the direction of a 
danger to travelers. The said oommiBsioner is a 
to employ deputies equipped with motor cycles 
motor vehicle ond traffic laws of the State and pi 
on amount not exceeding $5000 per year from i 
his office. 
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• 

No motor vehicle in excess of 90 inches width, and no traction 
engine in excess of 100 inches width shall be operated on high- 
ways of State; or in which the limit of load is over 800 pomids 
per inch in width of tire without special permit from State roads 
commission, if a State road, or proper local authorities of other 
road. No motor vehicle of which the weight of truck and load 
exceeds 14 tons shall be operated on any highway. 

Highway Officials 

Gov. P. L. Goldsborough; chairman, 0. E. Weller; W. B. Miller, 
Andrew Ramsay, Thomas Parran, John M. Perry, J. Frank 
Smith ; assistant to chairman, F. H. Zouck ; chief engineer, Henry 
0. Shirley; secretary, William L. Marcy; counsel, Leon E. 
Greenbaum* 

Progress Report 

In 1915, 202 miles of new State roads were begun, and 187 miles 
completed, 504 miles were oiled and 1049 miles were maintained. 
About 1000 miles of the State trunk roads were completed at the 
end of the year. On State aid work, 73 miles of new road were 
started and 55 miles finished. The 275 miles of finished road of 
both classes cost $3,242,375. 

Road Funds 

It is expected that the legislature will appropriate $2,500,000 
for State road work in 1916. The State-aid funds furnished 
jointly by the State and the counties are expected to yield at 
least $500,000, and the counties will probably spend about $2,000,- 
000 on their roads. 

Pvblications 

State Geological Survey. 

Report on the hij^hways of Maryland, 1899. 

Report on the highways of Maryland with especial reference to the 

operations of the highway division during 1900 and 1901 (1902) . 
Report on the highways of Maryland with especial reference to the 

operations of the highway division during 1902 and 1903 (1903). 
Report on the highways of Maryland for the period from January 1, 

1904, to May 1. 1905 (1906). 
Report on State highway construction for the period from May 1, 1905, 

to January 1, 1906 (1906). 
Report on State highway construction for the period from January 1, 

1906, to January 1, 1908, (1908). 
Report on State highway construction for the period from January 1, 

1908 to January 1, 1910 (1910). 
First, second, third and fourth annual reports of the State Roads Commis- 
sion for 1908, 1909, 1910, and 1911. 
Pron-ess report for 1912 and 1918. 
Prefiminary report for 1912-15. 

[Approved by H. Q. Shxblst, Chief Engineer.] 
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MASSACHUSETTS 

State Aid Legislation 

A State highway commission consisting of three members 
appoin:ed by the governor for a term of three years, one term 
expiring each year» has control over the construction and main- 
tenance of roads, partially or wholly paid for by the State. 

The duties of the conmiission relate to roads and automobiles. 
Its duties so far as they relate to roads are: (a) The collection 
of statistics as to road materials and road conditions ui the State, 
the making of maps, the giving of advice to local road authori- 
ties, etc. ; (6) the laying out and construction of State highways, 
the improvement of certain town roads, and the supervision of 
maintenance of State highways. 

The State highways are such as are designated by the com- 
mission upon petition of the city government, the board of select- 
men, or the county commissioners. As soon as a highway 
has been thus designated, it passes under complete jurisaiction 
of the State highway commission, which has control not only of 
construction and maintenance but also of the location of water 
and gas mains, poles or other structures, the planting or cutting 
down of trees on the right of way, etc. 

The cost of constructing State highwa3rs is borne as follows: 
75 per cent by the State and 25 per cent by the county in which 
the highway is located, the State paying the entire cost on the 
first instance and collecting as a refund the 25 per cent from the 
county. 

In order to aid the small towns, 15 per cent of the amount 
appropriated annually for State highway construction may be 
expended as follows: 5 per cent in towns of less than $1,000^000 
valuation, upon petition, the town making no contribution; 
5 per cent in towns of less than $1,000,000 valuation, the towns 
contributing an equal amount; and 5 per cent in towns of more 
than $1,000,000 valuation, the towns contributing an equal 
amount, which amount must be in excess of its average annual 
appropriation for roads for the last five years. 

This has been amended by the acts of 1913, chapter 774, which 
provides that when any road has been constructed or improved, 
m whole or m part, with money furnished l^ the commonwealth, 
and is not laid out as a State highway, the city, town, or county 
shall at all times keep it in i^od repair and condition. The 
eommission shall from time to time notify the authorities in 
charge of the road whenever it is not so kept in condition, and 
■hall specify what repairs or improvements are necessary, and 
said authorities shall forthwith proceed to make the speisified 
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repairs and improv^nents. If not made within sixty days (un- 
less further time is allowed) the commission may do the specified 
work and pay for the same from any money available for the 
maintenance of State highways or from the part of the motor 
vehicle fees' fund available for work on through routes in the 
towns (20 per cent of the net). The amount of such expenditures 
shall be collected back in the manner in which the expense of 
repairs on State highways is collected (see above). The money 
collected to be available for use for the same purposes for which 
the money so expended was available, or for the repair and main- 
tenance of State highwa3rs: but in towns of under $1,000,000 
valuation not more than $50 a mile a year; in towns with a valua- 
tion of over $1,000,000 and under $2,000,000 not more than 
$100 a mile a year, and in towns with over $2,000,000 valua- 
tion not more than $200 a mile a year shall be collected in any 
one year; but any balance due may be collected in succeeding 
years, the maximum collection in any one year being as above 
stated. The commission may upon petition exempt any town 
from the whole or any part of such payment if in its judgment 
said payment would prove to be an undue burden. 

The State highway conmiission maintains the State high- 
wajrs at the expense of the State in the first instance, and the 
counties are required to repay to the State 25 per cent of the 
amount expended by the State for maintenance. This has been 
am^ided by the acts of 1913, chapter 773, so that not exceeding 
$50 a mile a year is collected back from towns of under $1,000,000 
valuation; not exceeding $100 a iiiile a year from towns whose 
valuation is from $1,000,000 to $2,000,000; not exceeding $200 
a mile a year from towns whose valuation is from $2,000,000 to 
$5,000,000 and in cities and towns of a valuation of over $5,000,- 
000, one-half said expenditures, not exceeding $2000 a mile in 
the aggregate, and not exceeding $500 a mile in any one year, 
shall be imule a part of the State tax and collected, and any bal- 
ance due may be made a part of the State tax for the succeed- 
ing three years. The amount collected shall be credited to the 
appropriation for State highways, to be used again by the com- 
mission. 

The State coad revenues are derived from State bond issues, 
usually authorized for five years, one-fifth of the amount author- 
ised to be issued each year during the five-year period. The 
present bond issue is at the rate of $1,000,000 per annum. Of 
the automobile fees and fines, after deducting the expense of ad- 
ministering the automobile department, 80 per cent is applied 
to the maintenance of State highways, and 20 per cent is spent 
on through routes in the towns. The net fees, fines, etc., now 
amount to from $1,100,000 to $1,200,000 per annum. In addition. 
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the legislature makes direct appropriations from time to time 
to meet special expenses and additonal maintenance cost. The 
towns in 1915 appropriated over $300,000 of their own money 
to go with the $150,000 State aid money and the $200,000 motor 
vehicle fee money appropriated by the Commission for road 
improvement in the towns. Work was done in 180 towns with 
these two funds in addition to the building of State highways. 

As indicating the manner in which the law is carried out in 
relation to road construction by the State highway commission, 
it may be stated that contracts are awarded by the commission 
to the city or town in which the highway is to be laid out, if prices 
are satisfactory to the commission and if the contract is accept- 
able to the local authorities. The work is then done by the local 
authorities under the direction of the commission and its engi- 
neers. The contracts for State highway construction are usually 
based on given unit prices for each item of work, while the small 
town contracts are on the lump-sum basis. If the local authori- 
ties do not take the contract, bids are advertised for and awarded 
in the usual way. 

The organization of the commission is as follows: A central 
office at Boston with three commissioners, a secretary, the va- 
rious assistants in the highway department, the motor-vehicle 
department, and a chief engineer. The State is divided into 
four divisions each in charge of a division engineer, who has the 
necessary assistants and resident engineers, who are employed 
directly on the work. State issues bonds for road construction. 

Local Road Legislation 

The local roads are under the boards of selectmen of the towns 
or under a superintendent of streets, or under district road sur- 
veyors, as the town, from time to time detennine. A coimty 
commissioner may, upon petition, lay out new roads or make 
specific improvements, and may direct towns and cities to make 
such improvements. 

Corwid Labor Law 

By Chapter 633 of the acts of 1913 there was a provision for 
using prisoners in improving waste and imused land. In 1914 
this act was amended so that the coimty commissioners could 
make arrangements with the officials of any city or town or with 
the highway commission to work prisoners on any highway, 
the prisoners to be in the custody of the sheriff of the county. 
When land that is not the property of the coimty, or is a highway, 
18 so improved, the owners thereof or those having in charge the 
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highway shall pay to the county such sums as may be agreed upon 
between the county conunissioners, sheriff, and the other parties 
in interest, for the labor of any prisoners employed thereon. 

There were 1} miles of macadam road built in 1915 imder the 
provisions of this act, solely by the labor of prisoners, and un- 
doubtedly more will be built in the near future. 

Citnl Service Laws Applicable to Road Officials 

In all work of any branch of the service of the commonwealth, 
or of any city or town therein, citizens of the commonwealth 
shall be given preference. The civil service commission shall 
not place upon its list any person not a citizen of the United 
States. If an appointing officer, bv reason of the non-existence 
of an eligible list, shall appoint under provisional authority from 
the civil service commission a person not a citizen of the United 
States, he shall discharge the person so appointed and appoint 
from the eligible Ust, whenever the civU service commission 
shall have established a list of the proper class. When the at- 
tention of the civil service is called, by a complaint on the part 
of the citizens, to the empbyment of a non-citizen when there 
is an eligible list, the commission shall take steps to enforce the 
dismissal of such non-citizen and make an appointment in his 
stead from the suitable eligible list. A penalty is provided for 
appointing officers continuing the employment of a non-citizen 
for a period of ten days after having due notice of such unlaw- 
ful employment. 

Automobile Registration 

The law provides for annual registration with the State high- 
way commission. The registration fees are as follows: Less than 
20 h.p., $5; 20 to 29 h.p., $10; 30 to 39 h.p., $15; 40 to 49 h.p., 
$20; 50 h.p. and over, $25; motor cycles, $2; all commercial auto- 
mobiles and trucks, $5 for each one of one ton capacity and $3 
additional for each additional ton or fraction thereof; dealers and 
manufacturers, $25 ; and $5 for each additonal car over five demon- 
strated on the roads; dealers and manufacturers motor cycles only, 
$10; operators, including owners, $2. Non-residents are exempt 
to such an extent as the State of their residence grants exemption 
to the residents of the State of Massachusetts. The term "non- 
residents" is defined to be those who have no regular place of 
abode or business in the State of Massachusetts for a period of 
more than 30 days in the calendar year. 

The net registration revenue shall be expended under the direc- 
tion of the State highway commission for maintenance of State 
highways, provided that an amoimt not exceeding twenty per 
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eent of such reveone may be expended by the Commisaon for the 
repair, improvement and construction of local roads used as through 
routes. All fines and forfeitures are credited to the same fund as 
registration receipts. 

Highway OffiddU 

SUde Highway Commission, Boston. — William D. Sohier, ehair^ 
man; Frank D. Kemp, James W. Synan, Frank I. Bieler, secretary; 
Arthur W. Dean, chief engineer. 

Progress Report 

About 62 miles of State highway were laid during 1915 and 
work completed on over 66 miles laid out in 1914-1915. The 
commissioners have constructed in all under the ''small town'' 
act over 482 miles, and with money available from the motor 
vehicle fees for use in towns nearly 230 miles of road have been 
constructed and improved, and from special appropriations, over 
52 miles have been constructed. 

Hie commission has been doing work in 340 cities and towns 
out of 353 in the State, under the ''small town'' act, State high- 
way, motor vehicle fees, etc. 

Of State highways constructed in 1915, 30.5 miles were bitmni- 
nous macadam, 0.65 mile waterbound macadam which wiU be 
covered with bituminous binder, 1.90 miles gravel, 3.75 miles 
asphaltic oil, 0.14 mile macadam covered with heavy asphaltic 
oil, 5.35 miles of concrete, 5.61 miles of bituminous gravel, 5.84 
miles of waterbound macadam with light oil, 5.59 miles of gravel 
with light oil, 0.75 mile of graded road to be surfaced later. 

Hiere were 182 miles of road completed in 1915 from State 
highway, State aid, and special funds. Of this 23.26 miles were 
waterbound macadam, 58.60 miles gravel, 4.13 miles sand boimd 
widi oil and asphalt; 38.62 miles macadam with bituminous 
binder incorporated in the top course; 19.62 miles waterbound 
ma^am with an oil surface applied; 7.65 miles gravel with the 
top surface bound with bitimiinous binder; 5.34 miles cement 
concrete; 16.61 miles ^vel with an oil surface applied; 1.30 
miles Warrenite; 0.09 mile granite block on a concrete foundation, 
and 6.70 miles dirt roads surfaced with the best available mate- 
rial. 

The commission has continued to fiU in the gaps on the through 
roads as rapidly as possible, and almost all cities and towns have 
cooperated so Uiat a number of the main through lines will soon 
be completed. 

During 1915 bituminous materials were used on practically all 
of the 1100 miles of State highway. Over 65 miles of the older 
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roads were resurfaced and 64 miles of the older roads were also 
widened from 15 to 18 ft. with 21 ft. on curves. Over 4,000,000 
g^. of bituminous materials were used. 

Total expenditures in 1915 for road purposes were as follows: 
expenditures by the towns, $3,318,742; expenditures by the cities, 
$6,645,985; a total by both cities and towns of $9,964,727. The 
mileage and classification of improved roads in the State at the 
close of 1915 were as follows: gravel roads, 7808 miles; plain 
macadam roads, 2040 miles; bituminous macadam roads, 495 
miles; macadam with oil or tar coat, 1340 miles; pavement, 455 
miles; dirt roads, 10,893 miles; a total of 23,031 miles. 

Road Funds 

The average yearly appropriation of late by the cities and towns 
in Massachusetts for highways and bridges was $9,921,855. The 
cities and towns have sSbo an excise and franchise tax available 
from the street railway companies, amounting to $1,633,919 in 
1914, making a total of $11,555,774. These taxes were col- 
lected for 1914 and apply approximately to 1915 and 1916. These 
expenditures were those made by the cities and towns but did not 
include the expenditures of the State for State highways. State 
aid roads, etc. 

The State highway conmiission exp^ided in 1915 for new con- 
struction, including State highways and "small town" work and 
the work done with money obtainable from the motor vehicle 
fees, $1,087,499.89. It spent imder a special act $154,126 on 
several routes, making $1,241,625. It had available for construc- 
tion under special acts of the legislature $239,504.45, making a 
total of $1,481,130. 

It also expended for the maintenance of highways, bridges, etc., 
$1,123,998.34; for general office expenses, salaries of the commis- 
sioners, etc., $76,299.47. The automobile department, which 
has to investigate automobile accidents, care for the registration 
of cars and the issuing of number plates, etc., expended $130,- 
657.82. The total expenditure of the department was $2,782,- 
877.07. The total expenditures for highways by the cities and 
towns and the State amounted to about $14,237,202. 

In 1916 the State highway department has available from the 
loan fund for State highway work and "small town" work 
$1,000,000; for work in the towns under the Motor Vehicle Fees 
act, about $200,000, and for the maintenance of bridges $16,500; 
for the repair and maintenance of State highways from the tax 
levy, probably $450,000, and from the motor vehicle fee fund 
about $900,000. There is also available from certain special acts 
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of the l^pslature requiring the coiiBtnictioii of particular roads, 
something over $90,000; under a special act for improving 17 
different routes in 38 towns and one citv, $500,000 or more is 
available this year for the improvement of 163 miles of road ; also 
$28,000 for tree work and the maintenance of road machinery; 
making a total to be expended by this department in 1916 of 
$3,184,000. To this should be added from $300,000 to $400,000 
that will undoubtedly be appropriated by the towns and cities 
to be used with the State funds. 

There are a large nxunber of propositions relating to particular 
roads now pending before the legislature, some of which may be- 
c<Hne a law and additional appropriations may be made for tiie 
purpose of constructing particular roads. 

Publications 

Slate Highway Commiarion 

Annual report lStf2. Economies of Massachusetts roads. Table show- 
ing mileage of paTements. Road machinery and cost of same. 
Article on road material! of Massachusettt regarding conttructioa 
of highways. Statistics showing area» roads, Taluations. appropria- 
tions, and population with percentages regarding tax ana Tsiuatioa. 

Annual report, 1883. In House documents 1894. 

Annual reports, 1894 to 1904.^ In public documents, toI. 12. 

Annual report, 1894. Analysis of costs of crushed stone. 

Annual report, 1896. Laboratory experiments on road building stones. 

Annual report, 189S-1898. Tables snowing quantities of work done on 
each road since 1894 and total cost of same. 

Annual report. 1899. Instructions of highway commission to engineers; 
approved March 30, 1899. Road materials and their physical prop- 
erties. 

Annual reports, first to twenty-first, 1893 to 1914-1915. 

Annual report, 1009. Traffic census. 

Annual report, 1912. Traffic census on State highways, etc. 

Report, 1912. Knowledge of traffic a prerequisite to selection of pare- 
ment. 

Annual report, 1913. French and English costs, road building and 
maintenance. 

Annual reports 190S to 1913. Automobile regulations, etc. 

Annual Reports 1907 to I9M. Telephone investigations, rates, etc. 

Annual Report, 1915. Traffic census: Character of roads for horse 
drawn and motor vehicles. 
State board of Agriculture 

Annual report 1900. Better roads for Massachusetts. 

Prise essays on roads and road making. 1870. 
State Board of Education 

Annual report 1902. Comments on cost of conveyance of children to and 
from schools. 
State Library 

Extracts from public hearings given during 1892 in various counties of 
State regarding width of wagon tires. 
Boston Public Library 

Preliminary isport of the highway oommlsskm* 
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State Legislature 

Senate document 164. 1875. Report of Board of Agriculture on most 

suitable width of rims of wheels of loaded wagons. 
House document 253, 1880. Report on subject of "broad rimmed 
wheels." 
Highway Association Journal 
Volume 1, nos. 2 to 4. 
Volume 2, not. 1 to 4. 
Volume 3, nos. 1. 3 and 4. 
Volume 4, nos. 1 and 2. 
November 1907-08. 
June 1910-11. 
Proceedings. 

[Approyed by Col. Wm . D. Sohibr, Chairman, 

Massachusetts Highway Conmiission.] 

MICHIGAN 

State Aid LeQislation 

The law provides that in 1913 and every four years thereafter 
a State highway commissioner shall be nominated and elected 
by the people at the same time and in the same manner as the 
justices of the supreme court. He is required to be a citizen of 
the State and may appoint a deputy, who shall be a civil engineer 
skilled in road building, and such other assistants as may be neces- 
sary. His duties are to give uistruction in road and bridge con- 
struction and maintenance, to collect statistics, and distribute 
State-reward funds or any funds given to the State for such pur- 
poses by the United States government or by individuals. He 
is required to give expert advice to the local authorities and is 
required to make a map of every township in the State showing 
the roads and their condition and the location, kind, and quan- 
tity of road materials, etc. His decision is final as to whether 
a road merits State reward, and he may withhold any portion 
of the reward until the road has been thoroughly tested. 

Whenever any township board or board of county commisssioner 
or good roads district commissioners have made arrangements to 
improve a mile or more of public road by constructing a sand- 
clay, gravel, stone-gravel, gravel-stone, macadam, concrete or 
brick road and ask for an allotment of State reward, and file 
with the State highway department a profile of the highway to 
be improved, and make application for plans and general specifi- 
cations, the State highway commissioner shall furnish the plans 
and specifications and allot the funds from the State treasury as 
the State reward if, after completion, he finds the road to be up 
to the required standard. Each surveyed township is entitled to 
receive State reward on no less than 1 or more than 4 miles of 
road in any one fiscal year. The reward is allotted as follows: 
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a. Each mile of well graded road, with grade not exceeding 
6 per cent, except where found impracticable and a steeper grade 
is recommended after examination by the State highway com- 
missioner, width not less than 20 feet between side ditches, prop- 
erly drained, with travel track not less than 9 feet, made of a 
mixture of sand and clay, shall merit if approved by the State 
highway commissioner, a reward of $250 per mile, and pro rata 
for extra miles, with an extra $25 for each additional foot m width 
of metaled surface in excess of 9 feet up to and including 16 feet. 

6. Every mile of well graded road having not to exceed 6 per 
cent grade, except where found impracticable and a steeper grade 
is recommended after examination by the State highway com- 
missioner, width not less than 20 feet between ditches, well dramed, 
travel track not less than 9 feet, surface not less than 8 inches 
compacted gravel applied in not less than two courses, each rolled 
separately, shall merit, if approved by the State highway com- 
missioner, a reward of $500 per mile, with an extra $50 per mile 
for each additional foot in width of metaled surface in excess 6f 
9 feet up to and including 16 feet. 

c. Every mile of well graded road having not to exceed 6 per 
cent grade, with not less than 20 feet between ditches, well drained, 
travel track not less than 9 feet and having a foundation not 
less than 4 inches of crushed stone, slag or other material com- 
pacted, and top course of layer of gravel not less than 3 inches, 
shall merit, if approved by the State highway commissioner, a 
reward of $750 per mile, with an extra $75 for each additional 
foot in width of metaled surface in excess of 9 feet up to and 
including 16 feet. 

d. Every mile conforming to the above conditions as to grade, 
width, drainage, etc., and having a bottom course of gravel, 
slaff or other material not less than 4 inches thick after rolling 
and a top course of crushed stone not lees than 3 inches thick 
after rolling shall merit, if approved, a reward of $750 per mile, 
with an extra $75 per mile for each additional foot m width 
of metaled surface in excess of 9 feet up to and including 16 feet. 

e. Every mile conforming to the foregoing as to width, grade, 
drainage, etc., and having a surface of well compacted macadam 
not less than 6 inches thick laid in not less than two courses, 
each properly bonded, shall merit, if approved, a reward oi 
$1000 per mile, with an extra $100 per mile for each additional 
foot in width of metaled surface in excess of feet up to and 
including 16 feet. 

/. Every mile conforming to the foregoing as to grade, 
drainage, etc., and having properly laid concrete not less than 
6 inches in thickness with or without a paving brick surface, 
shall merit, if approved, a reward of $900 per mile, with an 
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extra tlOO per mile for each additkmal foot in width of metaled 
surface in excess of 8 feet up to and including 16 feet. 

g. Every mile eonfomung to the foregoing as to gpide, 
drainage* etc., and consisting of a paving twrick surface laid on 
gravel, sand, broken stone or slag, the quality of brick, manner 
of laying and kind of inspection onployed to be made to comply 
with the specifications made by, or approved by the State high- 
way commissioner, shall merit, if i^iproved, a reinutl of 9MX) 
per mile, with an extra tlOO per inile for each additional foot 
m width of metaled surface in excess of 8 feet up to and including 
16 feet 

Firm earth, gravel or macadam shoulders must be placed on 
each side of the concrete and brick 8-foot metal track. 

Two or more townships may act jointly in the improvonent 
of boundary line roads. 

The State highway department is required to design, construct 
and miunfAin fjl bridges of 30 feet dear spsn and over on State 
trunk line roads, provided the county, township or good roads dis- 
trict agrees to construct at least 3 miles of road including the 
bridge site. The State highway department is required to de- 
sign, construct and maint4un aJl bridges of more than 30 feet 
clear span on State reward roads, if the county, township or good 
roads district spends in building the road at roads including the 
bridge site an amount, not including the State reward, eqiud ta 
the estimated cost of the bridge plus the State reward mented. 

The 1913 legislature of Michigan passed what is known as the 
trunk line highway act, which delineates certain highways lead- 
ing frcnn town to town in the State, totalling about 3000 miles, 
upon which townships and counties will be raititled to double the 
State rewards mentioned above, when they build roads accord- 
ing to specifications drawn by the State highway department. 
The fixing of the location ot these routes between towns, the 
preliminary surveys and the drafting of specifications are in the 
bands of the State highway department, while the construction 
of the roads is in the bands of the townships and counties through 
which thev oass. 

The 1915 l^^ature authorised the local township officials or, 
where the county road system had been adopted, the county 
highway officials and the State highway commissioner, to lay out 
additional trunk line mileage up to 3 miles per surveyed township. 

Local Road Laws 

The commissioner of highwa3rs of each township has charge of 
town roads and the board of coimty road commissioners of each 
county adopting that system has chaige of county roads. 
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The Assessment District Law provides that a petition signed by 
51 per cent of the abutting land owners may be presented to the 
board of comity road commissioners where the comity road sys- 
tem is in force or to the State highway commissioner elsewhere 
for the improvement of not less than 2 miles of road. Not less 
than 25 per cent nor more than 75 per cent of the cost is borne by 
the local assessment district and the remainder by the townships 
benefited or the coimty where the comity road system is in force. 

Road B(md LegidaUon 

The township board of any organised township, upon petition 
of at least twenty-five freeholders thereof, may submit to an elec- 
tion the proposition of issuing bonds of the township in an amount 
not exceeding 5 per cent of the assessed valuation thereof, for 
improving the roads therein under the commissioner of highways, 
subject to direction of the township board a majority of ^e legal 
voters voting is necessary to authorise the bond issue. These 
bonds shall bear not to exceed 5 per cent interest and shall run not 
to exceed twenty-five years, and a tax shall be levied annually to 
meet the interest and principal as fast as they become due. 

Counties that have adopted the county road system may issue 
bonds to pay for such improvements as tiie commissioners of high- 
ways decide to make, in an amount not exceeding 3 per cent of 
the valuation of property assessable for this purpose. Before 
issuing these bonds, the county board of supervisors must order an 
election to decide on the issue. A majority of votes cast is re- 
quired to authorise the bond issue. Bonds shall not be sold for 
lees than par and shall run for not exceeding twenty 3rears. The 
rate of interest and method of payment are not specified. 

Convict Lobar Law 

County road offidals may direct the emplcqrment of county 
prisoners confined for petty offenses, upon the hi^ways of Um 
county. 

The wardens of the State penitentiaries may, upon proper 
uyplication from highway officials, put State prisoners to work in 
the same manner as county prisoners. State convicts may also 
be used in surface quarries and stone yards in preparing material 
to be used on the public highways. 

Automdbtle Registration 



All automobfles must be registered annually with the secretary 
of State. The fees for steam and gasoline vehicles are 25 cents 
per horse power plus 25 cents per 100 lbs. weight. The fees for 
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roads and bridges. In detennining the percentage accruing to 
each county the commission shall take into consideration the 
area, the amount of money expended in road construction, the 
difficulty and expense of such construction, and the extraordinary 
expense connected with the development of new territory. 

^y county board may with the consent of the highway com- 
mission designate any established road in the county as a State 
road, and, if the cost does not exceed $500, cause surveys to be 
made when necessary by a State assistant engineer and then 
proceed with the construction. If the cost is over $500 the 
county board shall cause survey and plans and specifications 
to be made by the assistant State engineer and submit the same 
to the State highway commission for approval. When such 
approval has been obtained the county board proceeds to do the 
work under the supervision of the assistant State engineer, who 
acts under instructions of the State engineer. After completion, 
if the State highway commission approves the work, the State 
engineer certifies to the same and a warrant is issued by the 
State auditor for a share as provided by the law of the amount 
expended, but in no case shall the warrant exceed the amount 
idlotted to such county. The assistant engineers throughout 
the State are appointed by the State highway commission and 
act under the inistructions of the State engineer. The appro- 
priation for State highway department is $100,000 per annum. 

Local Road LegiaUMon 

Jurisdiction over local roads lies with the county and township 
boards, llie counties are required to construct and maintain 
State roads and must construct coimty roads. To finance this 
work the coimty board is authorized to levy not to exceed 3 mills 
each year and receive State aid in proportion to the valuation of 
the coimty. The county may purchase machinery and do its 
work by contract or day labor. The counties generally have a 
superintendent in charge of the work for the county boiutl. 
Coimty roads are laid out by petition of 24 or more voting ft^e- 
holders and a road which has been traveled for six or more years 
also becomes a county road by adverse possession. Towns are 
required to construct township roads and to maintain county and 
township roads. Each town constitutes a road district and there 
is one overseer with necessary assistants to supervise the work 
under the direction of the town board. The electors may vote a 
tax on the town not exceeding 15 mills, and subsequently the town 
board may in case of emergency, levy an additional 5 mills, the 
proceeds of which constitutes the town road and bridge fund. 
This fund is used for construction and improvement of town 
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roads, for which contracts are entered into, or the work is done 
by day labor, as the town board elects. There is also a compul- 
sory tax of 1 mill levied by the county auditor, and paid to the 
town, which forms the dragging fund, used only for dragging the 
township and county roads and for purchasing drags. 

Road Band Legidatian 

On petition of 50 or more voters who are freeholders of the 
oountyi the county commissioners may submit to vote the propo- 
sition of issuing county bonds for road purposes. If a majority of 
those voting are in favor of the proposition, the county hoard 
shall issue bonds of the county in such amount as will not, with 
existing indebtedness, make the total indebtedness of the county 
exceed 15 per cent of the assessed valuation of taxable real prqperty 
therein. These bonds shall bear not to exceed 6 per cent interest, 
shall have coupons attached, and shall be paid in equal install- 
ments — ^the first to become due and payable not less thw five years 
after the date thereof, and th^ last not more than twenty years 
after such date. 

The town board, to make extraor(Unary improvements that will 
cost more than the town is otherwise authorised to appropriate, 
on petition of 15 or more voters of the town owning real estate 
therein, may submit the question of the improvement to the next 
annual town meeting, or, if so requested, may call a specialtown 
meeting to vote on tiie question, and a 60 per cent majority vote 
shall authorise the improvement. The town board may then 
issue bonds of the town to raise the necessary funds. The amount 
ot these bonds, with the existing indebtedness of the town, shall 
not exceed 5 per cent of the assessed valuation thereof. Such bonds 
shall bear not to exceed 6 per cent interest, shall have coupons 
attached, and shall be due in ten equal instalhnents, the first of 
which shall become due and payable not more than eighteen months 
after date, and one each consecutive year thereafter. A tax 
shidl be levied to pay the interest and principal of such bonds as 
they become due 

Canvid Lobar Law 

No legislation providing for convict labor upon higbwajrt. 
They may be used for crushing stone for hi^way purposes on the 
prison grounds. 

Automobile Registration 

The law provided for triennial registration with the secretary 
of State. Registration fees are as follows: All motor vehicles, 
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S1.50; dealers and manufacturers, one machine in each class, SIO; 
chauffeur's license, <3. 

The registration revenue is not applied to roads, but is paid to 
the State treasury to tiie credit of the general fund. 

Highway Officials 



Stale Highway Cammiasumf St Paul. — C. M. Babcock, chair- 
man; Fred B. Lynch, Clarence I. McNair. George W. C!ooley, 
State engineer and secretary of commission; John H. Mullen, chief 
road deputy; Carl D. Nagel, chief Bridge deputy; S. C. Notestein, 
chief clerk. 

MISSISSIPPI 

State Aid Legialaiian 

Mississippi has no State highway department, and the con- 
trol of the roads, ferries and bridges of the State is vested in 
the county boards of supervisors by the constitution. 

Local Road Legislation 

Each county is divided into five districts and a supervisor is 
elected in each. The five supervisors constitute the board of 
supervisors of the county, and have full authority over roads. 
In most coimties, the supervisors appoint three road commis- 
sioners for each district, but in a few counties a road overseer is 
appointed for each district. Road taxes are worked out. Special 
bridge and road districts can be created by election but the taxes 
are levied and collected by the county boards. 

Road Bond Legislation 

For the purpose of road and bridge improvement, the coimty 
board of supervisors may issue bonds of the county to an amount 
not exceeding, including all of its bonded indebtedness, 5 per cent 
of the assessed valuation of ail taxable property in the county. 
These bonds shall run not exceeding forty years, shall bear interest 
at the rate of 6 per cent, and shall be redeemed by a sinldng fund to 
be provided for that purpose by annual taxation. 

The board of supervisors of any county is authorised to issue 
bonds in an amount not to exceed in the aggregate, with out- 
standing bonded indebtedness, 5 per cent of the assessed valua- 
tion of the county, to construct and extend the public highways 
of the county to connect with the improved highwa3rs of adjoin- 
ing counties, so as to form a continuous system of improved inter- 
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county highways. Such bonds shall bear not to exceed 6 per 
cent intei^ and mature not later than 40 years from date of 
issue. 

Supervisor districts may issue bonds for road purposes on peti- 
tion to the county board of supervisors signed by 20 per cent of 
the qualified electors of the district. A favorable vote by a ma- 
jority of those voting at an election to be called for that purpose 
18 necessary to authorize the issue. These bonds shall run not 
exceeding twenty-five years, shall bear not exceeding 6 per cent 
interest, shall be exempt from taxation, and shall be sold for not 
less than par. A tax shall be levied annually to pay the interest 
and create a sinking fund for the discharge of such bonds at matur- 
ity. 

Board of supervisors may require ad jouiing road districts which 
have constructed, or are constructing, improved roads to con- 
nect such improved roads, and apportion the cost thereof to the 
various districts. Said boards may, if necessary, authorize such 
districts to issue additional bonds to the amount required to 
make such connections. If 25 per cent of the electors of any 
such district, or districts, shall petition against such bond issue, 
then bonds shall not be issued unless at an election held for that 
purpose the majority of electors of such district, or districts, 
respectively, shall vote in favor of same. 

When the sinking fund of any road district shall accumulate 
to an appreciable amount before the time for redemption of the 
bonds for which it is created, the road commissioners of such 
district may loan such accumulation at not less than 6 per cent 
interest on first-mortgage real estate security, on the basis of 
one-half of its assessed valuation. 

Canvici Lobar Law 

There is no general convict labor law in reference to highways. 
Most convicts are employed upon state farms. The superinten- 
dent of the penitentiary is authorized to unprove and maintain 
roads from each convict farm in the State for a distance of 5 miles 
out from said farms. 

In four counties, convicts between the ages of eighteen and 
and fifty sentenced to the farms may be required to work fifteen 
days on the roads. 

Automobile Registration 

Annual registration of motor vehicles is required with the 
pasrment of the following fees: Electric motor vehicles $4.80, 
each commercial vehicle of 4400 pounds capacity or less $8.40, 
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each commercial vehicle of more than 4400 pounds capacity 
tl6^, motor cycles $2.40, any other motor vehicle 36 cents 
per horse power. Fees are collected by the regular tax col- 
lector, the county board of supervisors being required to fur- 
nish him with supply of licenses. Three per cent of the proceeds 
are paid to the collector for making collections and the balance 
^s into the road and bridge privilege tax fund of the county 
m which collected. Ncm-residents are exempt for ^0 days. 

Progress Report 

Bond issues totalling $485,000 have been reported during the 

East year, making a grand total of about $6,000,000 road and 
ridge bonds which have been voted during the past five years. 
Of a total of 80 coimties only 9 still retain the old overseer sys- 
tem. It is estimated that the State had on January 1,1916, 
about 2000 miles of roads surfaced with sand-clay, gravel and 
broken stone. 

Publications 

Mississippi AKiioultural Experiment Station 

Bulletin ^, 1001. Good dirt roads for Mississippi 
Department of Agriculture and Commerce 

Bulletin, vol. 2, no. 3. Road construction and maintenance. 

[Furnished by U. S. Office of Public Roads and Rural Engineering.! 

MISSOURI 

State Aid Legislation 

The State highway commissioner is appointed by the governor 
for a term of four years. The highway commissioner also ap- 
points a deputy engineer. The duties of the State highway 
commissioner are to devise plans and estimates for road and 
bridge construction and hold public meetmgs, to give assistance 
and advice to local road officials, to issue bulletins, etc. He has 
authority over road work and over the distribution of State aid 
apportioned to the counties, but his work is also investigative, 
advisory and educational. 

Local Road Laws 

Missouri has two systems of local road administration. In 
ninety-two counties the county court, consisting of a chairman, 
elected for a term of four years, and two associates, elected for 
two years has control, and appoints a county engineer annually 
except in counties which have suspended the act relating to county 
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engineera; divides the county into districts and appoints overseers 
who report to county engineer. 

In 22 counties under township organisation the roads in each 
township are under the control of a township board of three mem- 
bers, elected every two years, who divide the township into road 
districts and appoint overseers. 

Road Band Laws 

When petitioned by 100 tax-paying citizens of any county, the 
county court thereof may submit to a vote the question of issuing 
bonds for road and bridge purposes, and a two-thirds tnajoritv 
vote of those voting is required to authorize the bond issue. Such 
bonds shall be coupon bonds and issued in such amount as will not, 
with the existing indebtedness of the county, exceed the consti- 
tutional limitation of 5 per cent of the assessed valuation of the 
taxable property therein; they shall bear not to exceed 5 per cent 
interest, shall be exempt from taxation, and shall mature and be 
payable within 20 years upon the call of the county court. The 
principal, sinking fund and interest of these bonds shall be paid by 
a tax levied for this purpiose. 

Special road districts may be organized and the board of com- 
missioners thereof may call an election to determine whether bonds 
shall be issued for road purposes. A two-thirds majority of those 
voting shall be necessary to authorize the issuance of these bonds, 
which, if issued, shall be in an amount, including existing district 
indebtedness, not to exceed 5 per cent of the assessed valuation 
of the district. The bonds shall bear not exceeding 6 per cent 
interest, shall become due in not exceeding fifteen annual install- 
ments, the first of which shall become due not later than two years 
after the date of the bonds. The bonds shall be sold to the best 
advantage by the board of commissioners. 

Convict Labor Laws 

The warden and inspectors of the penitentiary may, in their 
discretion enter into contracts for the employment of not to exceed 
800 convicts of the state penitentiary upon public roads and high- 
ways of the State at such times and places and upon such terms 
as the warden and inspectors deem proper. 

Auiomcbile Regi9tralion 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: Less than 12 h.p., $2; 
12 to 23 h.p., $3; 24 to 35 h.p., $5; 36 to 47 h.p., S7; 48 to 59 h.p., 
$8; 60 to 71 h.p., SIO; 72 h.p. and over, S12; dealers and manu* 
faoturersi S16; chauffeur's lioensci $1.50. 
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The registration revenue is paid into the State treasury to the 
credit of the State good roads fund« but specific appropriation by 
the legislature is necessary before expenditures are niade. 

Road Funds 

In addition to the automobile fund, which 3aelded $190,000 in 
1915, all returns from corporation fees are paid into the general 
road fund. 

Highway Officials 

Highway Department. — ^Frank W. Buffum, State highway com- 
missioner; E. W. Sheets, deputy conomussioner; H. B. Bode, in- 
spector. Offices, Jefferson City, Mo. 

[Approved by Fbamx W. Butfum, State Hif^way Commiadoner.] 

MONTANA 

State Aid Legislation 

Under an act of the legislature passed in 1913, the governor 
is required to appoint a State highway commission of three 
members consisting of the professor of civil engineering of the 
Montana State College of Agriculture and Mechanic Arts, ex- 
officio; the State engineer, ex-officio; a civil engineer who is a 
trained and experienced road builder, who is required to devote 
his entire time to the work. The conmiission is required to meet 
not lesd than once a month. The duty of the commission is 
to give advice, assistance ard supervision in regard to road con- 
struction and maintenance, throu^out the State. 

The board of county commissioners in each county was re- 
quired within six months after the passi^ of the act to prepare 
duplicate road maps of all public roads in the county as well as 
public roads constituting boundaries between counties and 
designate on the map such roads as the county board considered 
of sufficient importance to justify their improvement under this 
act. One of the maps was filed with the county clerk and the 
other forwarded to the State highway commission with a state- 
ment of the location in the county of all deposits of road ma- 
terial. If the county board failed to carry out the provisions of 
the act, the State highway commission mi^t proceed to obtain 
the information and deduct the amount thus expended from 
the first apportionment to such county. 

The State highway commission was required to prepare a map 
showing all public roads in each county, and all roads which the 
commission deemed of sufficient importance to entitle them to 
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State aid. The commission might in codperation with the county 
commissioner divide the roads into two classes, one of primary 
importance and the other of secondary importance, the primary 
roads to be the first improved. 

A State highway fund was created consisting of $5000 direct 
appropriation to pay the expenses of the commission until the 
amoimt credited to the State hi^way fimd was available, there- 
after the expenses of the highway conmiission to be paid out of 
the said highway fimd. Each county is required to levv an an- 
nual road tax of not less than 2 mills or more than 5 mills and a 
road poll tax of S2 ; the money thus raised forms the general road 
fund of the coimty. Elach county may also levy a special tax 
not exceeding 2^ mills for constructing and maintaining bridges. 
Two-thirds of all receipts of a county from forest reserve funds 
must be credited to its general road fund. 

The act states that on or before the first Tuesday of March 
of each year the highway commission shall apportion the State 
highway fund among the different counties of the State and 
notify their respective boards of county commissioners. The 
highway commission is given discretion as to the amounts to be 
apportioned to the representative counties and is required to 
take into consideration the area of the county, the amount of 
money to be expended by it, the difficulty and expense of road 
construction and extraordinary expenses connected with the 
development of new territory. The commission is not allowed 
to spend any of the funds within the corporate limits of cities 
or towns or in any of the counties in which the county com- 
missioners have not provided for the raising of an amount equal 
to the amount set aside by the State highway commission. If 
any county within ninety days fails to avail itself of the act, 
the highway commission may apportion its allotment among 
the other counties. The commission is authorized to adopt 
rules and regulations for the construction and maintenance of 
State roads. The board of county commissioners is required 
to make the necessary surveys, plans, specifications and estimates 
for State roads, in accordance with rules and regulations of the 
State highway commission, which is authorized to approve or 
disapprove of the same. The actual construction or maintenance 
of State roads is under the direction of the State highway com- 
mission. The boards of county commissioners may for such 
work employ a competent civil engineer at not to exceed S12 
per^day. Contracts are let by the boards of county commis- 
sioners. 

The boards of county commissioners are required to make a 
report on or before December 30 of each year to the State high- 
way commission showing in detail all money expended by such 
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county during the eurrent year in the construction and main- 
tenance of the public roads. One part of the report shall cover 
State roads and the other portion cover all other roads. 

The State highway commission is required to make a biennial 
report to the governor. 

Local Road LegidaHon 

Jurisdiction over roads vests in elected boards of county com- 
missioners, who appoint a county surveyor and divide the coun- 
ties into districts with one or more overseers in each. Special 
bridge and road districts may be created by election but the taxes 
are levied and collected by the county boards. 

Road Bond Legidation 

The board of county commissioners of any county may issue 
coupon bonds in an amount which, with the outstanding bonded 
indebtedness, will not exceed 5 per cent of the assessed valuation 
of the taxable property therein; provided that no county shall 
incur any indebtedness or liability for any single purpose to an 
amount exceeding $10,000, without the approval of a majority of 
the electors thereof. 

Conoid Labor Law 

County commissioners may require prisoners to labor "on the 
public works or ways in the county." 

Under the State highway commission, act of 1913. county com- 
missioners may have work done by prison or convict labor on Stats 
roads in their coimty. 

A^domMU RegistraHon 

The law provides for registration with the secretary of State. 
Schedule of fees is as follows: All motor vehicles, $2; chauffeur's 
license, perpetual, S2. 

The net registration revenue is paid into the State treasury snd 
credited to the State highway fund, to be expended in constructing 
State roads and for apportionment to the several counties of the 
State. 

Highway OffidaU 

State Highway Commission, A. W. Mahon, Helena, State en- 
gineer, chairman; Geo. R. Metlen, secretary; F)rof. L. D. Conklin, 
Bozeman. 
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Progress Report 

The Department of Highways furnished plans and specifications 
for about 100 bridges in 1915, and supervised all bridge work in 
the State. 

Road Funds 

In 1915, $986,066 was spent on bridges, and there were $215,842 
outstanding bridge warrants; there was a balance in the bridge 
fund of $657,625. There was spent from the road fund, $2,675,906 
and there were $1,076,882 outstanding road warrants; there was a 
balance of $1,147,124 in the road fund. It is expected that expendi- 
tures will be somewhat larger in 1916 than in 1915. In addition 
several coimties are contemplating bond issues for hard surfacing, 
none of which has been done yet in the State. 

Publications 

Montana €k>od Roads Convention 

Minutes of prooeedings, Billings, Mont., 1010. 
State Office of Farmers' Institutes 

Montana Farmers' Bulletin 2. Better roads. 
Montana Highway Commission 

Specifications for maps and surweyn, 1014. 
Montana Highway Commission 

Road Painphfet 1. Road Drag, 1014. 

Montana Road Pamphlet 2. Drainage. 

[Approved by A. W. Mahok, State Engineer.] 

NEBRASKA 

State Aid Legislation 

The county boards of commissioners are required to have bid- 
ders on bridge work use forms provided by the secretary of State 
board of irrigation. The county boards are forbidden to let a 
contract for a bridge costing over $500 except upon plans and 
specifications of the secretary of the State board of urrigation, 
who is required also to inspect and check that completed work. 

The State board of imgation is constituted by law. The 
State board of supervision for bridges and the State engineer 
are empowered to carry out the orders of the board. 

The board of county commissioners may make application to 
the State board of irrigation for State aid in the construction of 
any bridge over a stream of 175 feet or more in width, pledging 
the county to furnish one-half the cost of construction, and, if 
the application is approved by the State board, the contract is 
let jomtly by the said county board and the State board of irri- 
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gation. The plans and specifications are furnished by the State 
engineer and the construction is under the joint supervision of 
the State board of irrigation and the board of county commis- 
sioners. A State levy of one-fifth of 1 mill on the dollar con- 
stitutes the "State aid bridge fund." 

The State board of irrigation, highwa3rs and drainage is em- 
powered to advise with county boards on highways and bridges. 
The board appoints an advisory board of three members author- 
ized by law to supervise the expenditure of any funds that may 
be provided by the federal government for highway and bridge 
construction. 

Local Road Legidaiion 

In some coimties, the board of county commissioners divides 
the coimty into districts, in each of which an overseer is elected 
annually; the board appoints a coimty highway commissioner an- 
nually. In the other coimties, each county is divided into seven 
districts, in each of which the electors choose a road supervisor. 

Road Bond LegidaJtUm 

Any county, township, precinct, city, or village may issue bonds 
to construct a highway bridge across any boundary river of the 
State, if so voted by three-fifths of the voters at a special election. 
The amount of bonds must not exceed 10 per cent of the valuation. 
In any county, township, precinct, city or village which has made 
donations to railroads or other internal improvements, a two- 
thirds vote shall be required for such bonds. The interest shall 
not exceed 7 per cent. There shall be an annual tax for interest 
and sinking fund The term of the bond is not designated. 

Similar provision is made for purchasing private bridges within 
any township or across any river bounding a township. For'such 
purpose a two-thirds majority is required and the bonds shall bear 
not to exceed 8 per cent interest. A yearly tax must be levied to 
pay 5 per cent ot the principal annually and the interest on the 
bonds. Any county or city in the State is authorized to issue bonds 
for internal improvements, and it appears that such improvements 
include highways. 

Convict Labor Law 

For the purpose of enabling the county commissioners to employ 
in a profitable manner all convicts sentenced to hard labor, the 
board has authority to make rules and regulations and designatt 
the place where the convicts shall work. The county jail is 
declared to extend to any quiurry, road or other place the commis- 
sioners may designate. 
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AuiomdbiU Begistratian 

Annual registration fee, S2 for motor cycle, <3 for automobile, 
$5 for commercial truck, $5 for dealer. About four-fifths of the 
proceeds is paid into the road-draj^ing funds of the coimties 
where the fees are obtained. 

Highway Officials 

State Engineer. — Geo. E. Johnson, Lincoln; W. D. J. Steckel- 
berg, assistant State engineer, Lincoln. 

Progress Report 

The time of the State engineer devoted to highway work in 
1915 was spent mainly on preparing standard bridge plans for 
15-ton and 20-ton roller loads. 

Road Funds 

There is a State tax of 0.2 mill for aid toward bridge construe* 
tion and maintenance, which is estimated to furnish $75,000 in 
1916. 

Publications 

State UniTenity. Agricultural Experiment Station 

Press Bulletins. No. 33. Construction and use of the road drag. 
L. W.Chase. 

[Approved by Qbosqb E. Johnsok, State Engineer.] 



NEVADA 

State Aid Legislation 

A law passed by the legislature of Nevada, and approved by 
the governor March 16, 1911, provided that the State engineer 
should have general supervision of road work carried on by con- 
vict labor. An appropriation of $20,000 was made to cover the 
work, which was of the nature of an experiment. No later appro- 
priations have been made. 

Local Road LegisUxtian 

The local roads are under the jurisdiction of the boards of 
county commissioners, which divide the counties into districts 
with one or more overseers in each. 
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Road Band Legidatum 

On a majority vote of the qualified electors of any county, the 
board of county commissioners may issue bonds of the county to 
create a fund to be known as the "county road and bridge fund/' 
to be used in the construction, repair, and maintenance of the 
county roads and bridges, and the purchase of necessary implements 
and machinery for this purpose. The amount of these bonds shall 
not exceed the equivalent of 3 per cent of the total assessed valua- 
tion of the real and personal property in the county. The bonds 
shall have interest coupons attached, shall bear not to exceed 6 
per cent interest, shall be in denominations of $1000, $500 or $100, 
as determined by the board of county commissioners, and shall 
be numbered consecutively from first to last, and must not be 
sold for less than par. On January 1 of the third year succeeding 
their sale and annually thereafter, one or more of these bonds, as 
shall be designated by the board, in consecutive order, shall be 
paid and redeemed by the county, and an annual tax shall be levied 
to pay the interest on them and to create a sinking fund for their 
retirement. 

Convict Labor Law 

The State prison commismoners are authorized to detail for 
work on the public highways any male convict in the State prison 
who may be properly detailed, except prisoners under sentence of 
death, provided, that such detail shall be voluntary on the part of 
the convict. 

Convicts so detailed are not required to wear stripes, are given 
ten days off sentence for each month's faithful work, and are paid 
10 cents per day. 

Automobile RegistraHon 

The law provides for annual registration with the secretary of 
State. The r^stration fee is 12| cents per h.p., minimum fee, 
$2.50. Motorcycles exempt. 

The net registration revenue, when it aggregates $25,000, shall 
be apportion^ to the several counties of the State for construction 
of county roads under the joint supervision of the county commis- 
aoners and the State engineer. (Chapter No. 206, Laws 1913.) 

Highway Officials 

The State engineer no longer has any connection with road 
work, which is imder the coimty surveyors and road overseers. 

(Approved l^ W. M. Kbabkbt, State Engineer.] 
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NEW HAMPSHIRE 

State Aid Legislation 

In 1915, the legislature abolished the office of State engineer 
and created a State highway department, in charge of a highway 
commissioner appoint^ for five years by the governor. Me has 
charge of the location, construction and maintenance of roads 
built in part or wholly with State funds. All technical features 
of the work, the award of contracts and the supervision of con- 
struction are under his control, but the taking of land or materials 
by eminent domain is under the governor and council. Appeals 
from his decisions may be taken to the governor. 

Prior to 1915, three north and south trunk lines and three cross 
lines were authorized. In 1915, eleven more cross lines were 
authorized. All State-aid funds spent in the cities and towns 
through which these roads pass must be expended on ^ese 
roads until they are finished. The State contributes toward 
such work one-hEtlf the cost and such fiulher sums, in towns un- 
able to pay half the cost, as the highway commissioner considers 
equitable. The work is done by the local authorities; if they 
neglect it, it may be done under the direction of the highway 
commission and the proper proportion of the cost must be raised 
by a proportionate addition to the State tax levy for that city or 
town, the assessment not to exceed 2| mills or an average of (2500 
per mile of road improved. 

Aside from the State highways the State grants aid to the 
towns on the following plan: 

Each town, out of the money raised for highway purposes, 
shall set aside the following amount for the improvement of its 
highways under the supervision of the State engineer: Towns 
having a valuation of less than $2,000,000, SI on each SIOOO 
valuation; towns of $2,000,000 and less than $3,000,000 valua- 
tion, 75 cents on each $1000 valuation; towns of $3,000,000 
and less than $5,000,000 valuation, 50 cents on each $1000 valua- 
tion; towns of $5,000,000 and less than $15,000,000 valuation, 
33i cents on each $1000 valuation; towns from $15,000,000 and 
upward valuation, 25 cents on each $1000 valuation ; counties 
in which are located unincorporated towns, $1 on each $1000 
valuation. If a town desires State aid for permanent improve- 
ment in addition to the improvement provided by the foregoing 
method, it shall raise an additional amount equal to 50 per cent 
of this sum and then make application for State aid. They shall 
then receive for each additional dollar so set apart the following 
amounts: Towns having a valuation of less than $100,000, ^ 
for each $1 so set apart; $100,000 and lesa than $150,000, $1.2$ 
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for each $1 ; $250,000 and less than $500,000, 60 cents for eaeh $1 ; 
$500,000 and less than $1,000,000, 40 cents for each $1; $1,000,- 
000 and less than $3,000,000, 25 cents for each $1; $3,000,000 
and upward, 20 cents for each $1. 

The amounts thus set aside by the towns, respectively, con- 
stitute a joint fund for permanent improvement. 

The State road funds for trunk lines are provided by State 
bonds bearing not to exceed 3) per cent interest. A direct ap- 
propriation is made annually for pa3dng interest and installments 
on the bonds. The regular State aid not on trunk lines is met 
by current appropriations. 

Local Road Legislation 

County boards have jurisdiction over coimty roads and the 
boards of selectmen have charge of all township roads. A part 
of the property road tax is rebated to persons complying with the 
wide-ture Laws. 

Automobile Regietration 

The law provides for annual registration with the commissioner 
of motor vehicles. The schedule of fees is as follows: Motor 
cycles, $2. Automobiles, 15 h.p., and less, $10; 16 to 30 h.p., $15; 
31 to 40 h.p., $20; 41 to 50 h.p., $25; 51 to 60 h.p., $30; 61 h.p. 
and over, $40. Motor trucks and automobiles used for carrying 
passengers for hire, on same basis. 

The net registration revenue shall be expended in the mainte- 
nance of his^ways in accordance with the State highway laws, pro- 
vided that 35 per cent of such net revenue may be expended in the 
maintenance of roads in cities, towns and places where roads are 
not ordinarily maintained with assistance of the State. Fines and 
forfeitures are paid into the State treasury for use in the same 
manner as registration revenues. 

Highway Officials 

State Highway Department, Concord. — F. E. Everett, State 
hi{^way commissioner; C. C. Howe, chief clerk. 

Assikant Engineers. — F. W. Brown, Concord; W. A. Grover, 
Dover; H. L. Smith, Lakeport; C. M. Brooks, Keene; O. M. 
James. Northwood Narrows; C. H. Chandler, Whitefield; C. F. 
Rifora, Concord; F. H. Colbum, Concord. 

Progress Report 

D^ring 1015, 145.50 miles of road were improved, comprising 
11.13 mues of grading, 125.22 miles of gravel roads, 4.34 miles of 
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macadam, and 4^1 miles of bituminous macadam. The average 
costs of this work were $3,815 per mile for grading, $3,662 for 
gravel roads, $5,129 for macadam roads and $13,392 for bitumi- 
nous macadam roads. 

There are 15,116 miles of roads in the State, of which 1177 
miles have hard surfacing. 

Road Funds 

For construction purposes in 1915, $274,186 72 was spent by 
the State, in connection with which the towns spent $295,179.97, 
a total of $569,366.69. 

For maintenance purposes in 1915, the State spent $334,186.20, 
in connection with which the towns spent $151,904.23, a total of 
$486,090.43. The average cost per mile for trunk line mainte- 
nance was $464.97 and for State aid maintenance $164.54. 

About the same amount of money will be available in 1916. 

Publtcationa 

State Eni^eer 

Biennial reports of the governor and council, and of the State engineer 

relative to highway improvementa, 1905-06 to 1911-12. 
Agricultural Experiment Station 

Bulletin 30. Experimenta in road making. C. H. Pettee. 

Bulletin 46. Road construction and maintenance in New HampaUre. 

Bulletin 77. Road construction in New Hampshire. 
State Legislature. House 

Journal, 1S83. Report of committee on roads, bridges, and eanals 

accompanying joint resolution for appropriation for highways. 
State Board of Agriculture 

Making and repairing roads. M. Humphrey, 1873. 

Annual report, 1894-M. Proceedings of first good roads eo&Ttntloa. 
State Bureau of L«bor 

Biennial report, fourth, 1Q01"02. New Hampshire highway statistict 



with tables showing by town and county, taxes assessed for all purpoees, 
amount expended on highways, amount expended for repairing of high- 
ways in summer, amount expended in breaking roads in wintar, number 
of miles of highway, daily wages, eto. 
State Engineer 

Biennial Report 1905-06 to 1900-10. 

Biennial Report State Superintendent of Highways 1911-12. 

(Approved by S. E. EysBBTT, State Highway Commissioner.) , 

NEW JERSEY 

State Aid Legidatton 

The State highway commission consists of the governor, pres- 
ident of the senate, speaker of the house of assembly, the State 
treasurer, who serve without compensation, and the commis* 
gioner of public roads. 
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an existing bridge across said stream should be rebuilt, the same 
may be done by the said boards of chosen freeholders jointly, 
the expense thereof to be borne 1^ such counties in such propor- 
tions as may be agreed upon by the said boards of chosen n'ee- 
holders. If desirable, bonds may be issued b^ each county for 
its proportionate share of the cost of such bndge. Such bonds 
shaU bear not to exceed 4^ per cent interest and run for not 
exceeding 30 years. 

To meet the expenses incurred for the acquisition, develop- 
ment and improvement of parks and parkways in any county, 
the board of chosen freeholders may, from time to time, in addi- 
tion to any bonds theretofore authorised by law, on the requi- 
sition of the board of park commissioners, borrow money by 
issuing the bonds of said county, not exceeding in the aggregate 
$650,000, to nm for not exceeding 50 years and to bear not to 
exceed 4| per cent interest. 

It is provided (Chapter 245, L. 1914) that a commission may 
be appointed for three or more contiguous counties to construct 
one or more bridges or timnels over or under a navigable stream 
or river which forms a part of the boundary of the State, and 
such counties may, respectivelpr, issue bonds to meet the cost 
thereof. Such bonds shall be issued in such amounts and shall 
bear such interest, not exceeding 5 per cent, and be payable at 
such time as the governing bodies of such counties may, by 
resolution, determine. 

Convict Labor Laws 

The board of chosen freeholders of any county may order the 
sheriff to cause all able bodied male convicts or so many as may be 
required, to be put to work on the public roads of the county. 

The management of the State prison shall be vested in a board 
of inspectors, consisting of six members, to be appointed by the 
governor with the advice and consent of the senate. The said 
board of inspectors is authorized to enter into an agreement 
with the State commissioner of public roads, or other depart- 
ment of the State government, for the employment of prisoners 
on public work. 

The State commissioner of public roads, or the board of chosen 
freeholders of any county may make application to the prison labor 
commission for convicts to work on public highway. The prison 
Labor commission in conjunction witii the govemmg body of the 
penal institution determine the number to be assigned the cost of 
maintenance and compensation and may enter into an agreement 
for the payment of costs or any portion thereof. 

The prison labor commission is authorized to acquire so much 
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land for agricultural and quarry purposes as may be sdected by 
said commission, and transfer prisoners for agricultural purposes, 
and to be employed in the quarrying and preparation of building 
and road materials. 

Automobile Registration 

The law provides for annual registration with the assistant 
se^sretary of State, who is ex-officio commissioner of motor vcdiicles. 
The schedule of fees is as follows: 10 h.p. and less, $4.50; 11 to 29 
h.p., S7.50; 30 h.p. and above, $15; motor cycles, $2: motor trucks 
weighing over 4000 pounds, in addition to regular fees, $10; 
dealers and manufacturers for each car demonstrated, $5; oper- 
ators, including owners, for cars not exceeding 30 h.p., $2; oper- 
ators, including owners, for cars exceeding 30 h.p., $4; motor 
vehicle line carrying passengers operating from and adjoining 
State, $100. 

The net revenue derived from registrations, fines and penalties 
shall be deposited in the State treasury for use in repaunng the 
more important improved roads of the State, under the direction of 
the commissioner of public roads. (Chapter No. 113| Laws 1900 
as amended to January 1, 1915.) 

Highway Officials 

Stats Department qf PvIAic Roads, Trenton.-^ Edwin A. Stevens, 
State road commis«oner; Robert A. Meeker, State highway 
engineer; Division Engineers in Charge of Roads, K M. Vail, EL 
E. Reed, Roy Mullins; Division Engineer in Cha^ of Bridges, 
Lloyd McEntire. 

Progress Report 

During the fiscal year ending October 31, 1015, there were 
accepted 52.929 miles of new road which cost, including bridges, 
$721,943.73 : the State's share of this sum was $301,891.51. There 
were carried iuto the present year 33 road and 15 bridge contracts, 
embracing 108.947 mues of road and costing about $1,338,807, of 
which sum the State's share is $492,730. 

There was spent on convict road labor $82,054, and there was 
carried over on unpaid requisitions $26,498. 

The total expenoiture of the State for repairs was $751,277 and 
there was carried over into the current year repair work on which 
the State's share will be $522,385. 

The total expenditure of the State for all road purposes, includ- 
ing administration, was $1,263,246. 
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Road Funds 

The State appropriations for the year ending October 31, 1916, 
are: State road fund, $500,000; convict labor, $65,000; depart- 
ment expenses, $17,500; salaries, $16,150; survey, $6,500; total 
$605,150. The estimated receipts of the motor vehicle fund for 
the same period are $1,200,000. 

Publicatiana 

CommiMioner of Public Roads, 

Annual reports, 1S04 to 1914. 
Agricultural Experiment Station 

Report for 1901. Road construction. 

[Approved by Col. £. A. Stbvxns, Commissioner of Public Roads.] 

NEW MEXICO 

State Aid Legislation 

The State highway comnussion consists of the governor, the 
commissioner of pubuc lands and the State engineer, all of whom 
serve without compensation. The commission is required to 
meet four times a year, in January, March, June and Septem- 
ber, and hold such special meetings as they consider necessary. 
The commission has general supervision of all highways and 
bridges constructed or maintained wholly or partly by the aid 
of State money. The commission is required to construct, pre- 
pare and maintain at the expense of the State either wholly or 
m part such public roads as best serve the interest of the general 
public, looking to the construction and maintenance of a com- 
plete system of highways. The commission is directed to investi- 
gate the needs of the various localities and 16 cooperate with the 
various boards of county conmiissioners in road construction. 

In order to provide State aid fund an annual tax is levied not 
to exceed 1 mill on each dollar of taxable property, the sum thus 
realized to be turned over to the State treasurer and constitute 
the road fund which is subject to the orders of the highway 
commission. State highway bonds are also issued. 

The commission is required to make an annual report on or 
before January 1. 

The State engineer is the engineer of the highway commis- 
sion, and subject to its orders, has supervision of the construction 
and maintenance of all highways and bridges under the State 
aid act and also has supervision of all county bridges built by 
contract where the amount exceeds $1000. 

The commission is authorized to do educational and investi- 
gative work. 
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In extending State aid preference is to be p^ven by the com- 
mission to those counties which shall contribute an amount 
at least equal to that appropriated by the commission. 

Certain specific State roads are provided for by State legis- 
lation. 

Local Road Legislation 

In 1912 an act was passed in New Mexico creating a county 
road board in each county to serve without compensation and 
to consist of three members, to be appointed by the State high- 
way commission for a period of three years and to be subject 
to removal by the commission for cause. The county road boards 
are required by law to make an annual report to the State high- 
way commission. 

Local Bond Legislation 

When petitioned by not less than 10 per cent of the qualified 
electors of the county who are taxpayers, the board of county 
commissioners may submit the question of issuing bonds of the 
county for road purposes. A majority of those voting is required. 
The amount of the bonds shall not exceed in the aggregate, includ- 
ing existing indebtedness, 4 per cent on the value of the taxable 
property within the county, shall bear not to exceed 5 per cent 
mterest, and shall run not to exceed thirty years, but may he made 
redeemable prior to the date of their maturity, as may be provided 
by order of the board of county commissioners. An additional 
annual tax levy shall be made to meet the interest charges on the 
bonds, and there shall be created a fund to be known as the "county 
highway sinking fund," which shall be used for the redemption of 
bonds so issued. 

Convict Labor Law 

Aside from the special acts o! the legislature which provides for 
building certain roads by convict labor, a general act of 1909 pro* 
vides that the State highway commission s^l employ such convict 
labor as shall be available and advisable. The board of peniten- 
tiary commissioners shall on demand ot highway commission fur- 
nish available convicts and idso necessary guards, provided that 
the cost of transportation, maintenance and guarding while engaged 
in road work shall be paid from the road fund. 

Automobile Registration 

The law provides for the annual registration with the secretary 
of State. The schedule of fees is as follows: Less than 12 h.p., 
t2; 12 to 19 h.p., $4; 20 to 29 h.p., $6; 30 to 39 h.p., ^; 40 to 49 
h.p., $10; 50 h.p. and over, $12; dealers and manufacturers, $12. 
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The net registration revenue shall be paid into the State treas- 
ury and half credited to the State highway fund for expenditure 
upon the public highways of the State, preference being given to 
automobile routes and the other half paid to the counties from 
which it is derived. 

Highway OffiddU 

State Highway Commission, Santa Fe. — ^Wm. C. McDonaldi 
governor; Robert P. Ervien, Iwd commissioner; James A. French, 
State engineer. 

Progress Report 

During 1915, the State highway commission built 95 miles of 
graded roads with gravel surfacing, 41 miles of graded roads with- 
out surfacing, and 40 miles of machine-graded mesa roads. 

Road Funds 

During 1916, about $600,000 will be available for the State 
highway commission, and about $393,500 for county road work. 

Publications 

Territorial Engineer. 

Second biennial report to the governor. Construction of good roads, 
p. 165. Cost of road construction, p. 176. 
State Engineer. 
State Roads Conunission. 

Annual report, 1912. 

(Approved by Jamxs A. Fbbncb, State Enginesr.) 

NEW YORK 

State Aid Legislation 

The State commission of highwajrs consists of a single com- 
missioner who is appointed by the governor with the consent of 
the senate for a period of five years. 

The commissioner of highways appoints a secretary, auditor, 
and three deputy commissioners. Each of the deputy com- 
missioners has had practical experience in the actual building, 
construction, and maintenance of highways and is familiar with 
the operations and effect of State statutes relating to highways 
and bridges. 

The fiist deputy is a practical civil engineer, whose duties re- 
late to the plans, specifications, and execution of all contracts 
awarded by the department. 
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The second deputy's duties relate to the maintenanee of State 
and county highways, and the third deputy's duties relate to 
the improvement and maintenance of town highways and bridges. 
The conunissioner has general supervision of highways and 
bridges constructed or maintained in whole or in part by the 
aid of State money; aids district, county, and town superintend- 
ents by advice and information; investigates methods of road 
construction and maintenance; compiles statistics, including 
highway map of the State; holds public meetings, etc. The State 
is divided by the conunission into not more thaa nine divisions, 
each in char^ of a division engineer who, under the direction of 
the conunission, makes surveys, plans, specifications, and esti- 
mates for the construction and maintenance of highways in his 
division constructed wholly or in part by the aid of State money. 
All State and county highways on which the State expends money 
are inspected annually and a report prepared showing their con- 
dition, the improvements necessary, and the estimated cost, 
and a report made annually to the legislature setting forth the 
amount required for maintenance for the ensuing year. 

The highways of the State are divided into four classes, namely. 
State highways, improved and maintained at the sole expense 
of the State; county highways improved and maintained at 
the joint expense of the State, county and town; county roads 
improved and maintained by the county; and town highways 
improved and maintained by the town with the aid of the State. 

The system of State highways is defined by law and the routes 
described. Such highways are to be improved from the funds 
from the sale of State bonds. The board of supervisors of any 
county may request that a certain designated highway be im- 
proved as a county or State highway. If the State commission 
of highways approves the request, it shall cause the division en- 
gineer to prepare plans and specifications, which are then sent 
to the division or county superintendent, who personally exam- 
ines the highway and makes his recommendation to the commis- 
sion. The commission may then finally adopt the plans and 
estimates and, if it be a State highwav, advertise for bids and 
award contracts. If it be a county highway, the plans and esti- 
mates are transmitted to the board of supemsors for final ap- 
proval. 

The performance of everjr contract for State and county high- 
ways is under the supervision and control of the State com- 
missioner of highways. When the board of supervisors of a 
county requests the improvement of a countv highway it shall 
make appropriation of the county's share of the cost of such 
improvement. After final payment under contract the State 

files a stat^ement of cost with the oounty tfeainirw, 
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who thereupon pays upon the request of the commission tho 
coimty's share as follows: 2 per cent of the cost of each SIOOO of 
assessed valuation of real and personal property in the county 
for each mile of public highway in such county, not to exceed 
35 per cent of the cost for the county. The maintenance of 
State and county highways is under the direct supervision of 
the commission, which also has authority to provide for a sys- 
tem of patrol of highwajrs, the patrolman to be appointed by 
the State commissioner of highways. Each town pays for the 
maintenance of State and county highways annually $50 for each 
mile of said highway within the town. 

The State annually contributes to the expense of maintenance 
of county roads which have been constructed without expense 
to the State 50 per cent of the amount appropriated by the county 
for the maintenance of such roads. 

The State contributes to town highwa3rs on the following basis: 
(1) Where the assessed valuation of the town is less than $5000 
for each mile of highway in such town, outside of incorporated 
villages, an amount equal to the amount of taxes raised for high- 
wa3rs; (2) where the assessed valuation is $5000 or over and less 
than $7000 per mile an amount equal to 90 per cent of such taxes; 
(3) where the assessed valuation is $7000 or over and less than 
$9000 per mile an amount equal to 80 per cent of such taxes; (4) 
$9000 or over and less than $11,000, an amoimt equal to 70 per 
cent; (5) $11,000 or over and less than $13,000, an amount equal 
to 60 per cent; (6) $13,000 or over, an amount equal to 50 per 
cent. No town shall receive in one year an average of more than 
$25 per mile for the total mileage of roads outside of incorporated 
villages, and the amount which is raised by local taxation shall 
be such as will, when added to the amount received from the 
State, be not less than $30 for each mile of highway in the town. 

A State bond issue of $50,000,000 was authorized in 1906 and 
an additional State bond issue of $50,000,000 in 1912. The bond 
issue was originally intend^ for the improvement of a system of 
county highways aggregating 8,380 miles, and to this was added 
a system of State highways aggregating 3,617 miles. The re- 
cent $50,000,000 bond issue is to be expended as follows: $20,000,- 
000 for the construction and improvement of State highways 
and $30,000,000 for the construction and improvement of county 
highways. The apportionment among the counties is on the basis 
of population, the measured mileage of public highways outside 
of cities and villages, and the total area, each factor having a 
weight of one-third. Direct appropriations are made by the 
legidature for maintenance. 
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Local Road Legidaium 

New York has a rather centralized system in that the State 
highway commission, by reason of its extending aid to counties 
and townships, exercises a limited supervision over practically 
the entire road mileage of the State. In the counties the gov- 
erning body is the board of supervisors, and in the townships 
the township board. The countv superintendent of roads is 
appointed by the county board of supervisors, but in the event 
they faU to make such appointment, then the State highway 
commission makes the appointment or includes the county in a 
district and appoints a district superintendent. The term of 
oflSce of the superintendent is four years, but he may be removed 
by the State highwav commission upon written charges. Such 
superintendent is subject to the rules and relations of the 
State highway commission. The towns elect bienniallv a town 
superint^dent of highways who has supervision of the nighways 
therein, subject to the regulations of the State highway commis- 
sion, llie state grants aid in the construction and maintenance 
of practically every type of road in the State, and the various 
road oflScials conduct their work in accordance with the regu- 
lations prescribed by the State hi^way conunission. 

Local Bond LegtskUion 

The county board of supervisors may, by resolution, authorise 
the issuance and sale of bonds for paying the county's share of the 
cost of any highway. These bon(& must not be sold for less than 
par, and the amount of the issue must not increase the total 
county indebtedness to more thsji 10 per cent of the assessed 
valuation. 

For the purpose of purchasing toll roads and bridges, the county 
board may issue bonds which shall bear interest not exceeding 5 
per cent, shall run not longer than twenty years, and shall not be 
sold below par. 

Towns may issue bonds for road purposes when authorized 
by the county board of supervisors. In the case of towns, a 
majority vote may increase the amount of issue to one-third of 
the assessed valuation of the town. 

Convict Labor LegidaHon 

The town superintendent with the consent of the town board 
may request the supervisor of the town under the provisions of 
section 93 of the county law to procure the services of the prisoners 
serving in the county jail for general work on the publio highways 
of the town. 
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The board of supemaora of a county, or the town board of 
a town in which any portion of a county or State highway is 
situated, may, on behalf of such county or town, present pro- 
posals and be awuded a contract for the oonstniction or improve- 
ment of such highways, in accordance with the proviBioos of 
law. If such contract be awarded to a board of aupervisois or 
a town board, such board shall, by resolution, designate some 
suitable person, or persons, to carry into effect such contract 
and to transact all necessary business in respect thereto, and 
such board may, by resolution, direct the person, or persons, 
go designated to apply to the superintendent of State prisons 
for convict labor in the construction of such highway or section 
thereof. The resolution shall specify the maximum number of 
convicts to be applied for. The superintendent of State prisons 
shall detail for labor, pursuant to such resolutions and requests, 
luch number of convicts as shall be available therefor not ex- 
ceeding the number applied for. Such convicts shall be in the 
immediate charge and custody of the officers and guards detailed 
by the superintendent of State prisons, and shall at all times 
be subject to the control of such superintendent, except that the 
work to be done shall be directed by the engineers and foremen 
of the State highway department. The expense of maintenance 
of such convicts shall be paid by the county or town enteiing 
into such contract, from funds due thereon to such municipality. 

The prison labor conunission is authorized to acquire so much 
land for agricultural and quarry purposes as may be selected by 
said commission, and transfer prisoners for agricultural purposes, 
and to be employed in the quarrying and preparation of building 
and road materiab. 

CwU Service Law Applicable to Road Officials 

The State commissioner of highways shall appoint such resident 
engineers, district superintendents, clerks, officers and employees 
as may be required, subject to the civil service law and other 
provisions of law, within the amount appropriated therefor, 
unless the appointment of such clerks, officers, or employees 
is otherwise provided for by law. District superintendeuts, 
appointed as provided in this chapter, shall be appointed from 
lists prepared from examinations which shall test their qualifi- 
cations for the actual construction and maintenance of high- 
ways and their executive capacity, rather than their scientific 
attainments. Clerks, other than those employed in the prin- 
tie commissioner of highways^ inspectors, and 
in the department, whose duties pertain to the 
higbways, shall likewise be selected from lists 
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prepared from enmmatione, testing their general knowledge 
of the highway law and of the practical construction of high 
ways. Inspectors of construction, other than engineers and 
levelers, shall be selected from lists similarly prepared, except 
that they shall be residents of the county within which the high- 
way constructed or improved is located. To the end that the 
employees of the department of highways engaged in the work 
of constructing, improving, or maintaining highways under 
the provisions of this chapter may be practicaJ hi^way builders, 
the conunissioner of highways is authorized to mdicate to the 
dvil service commission the relative value which should be given 
to experience and scientific attainments. The commissioner 
of highways, subject to the provisions of civil service law, may 
remove the division engineers, resident engineers, district super- 
intendents, clerks, officers and employees of the department. 

Automobile RegUtroHon 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: 25 h.p. or less, S5; 26 
to 34 h.p., $10; 35 to 49 h.p., S15; 50 h.p. and above, 125; all 
motor vehicles used for commercial purposes only, S5; dealers 
and manufacturers, $15; chauffeur's license, $5; motor cycles 
exempt. 

The revenue derived from redstrations, fines and forfeitures is 
paid into the State treasury u>r appropriation to be used for 
maintenance and repBxr ot improved roads of the State under the 
direction of the State highway commisrion. (Chapter Na 874» 
Laws 1910, as amended in 1911.) 

Highway OfficidU 

State Commieeioner of Highways. — Edwin A. Duffey; first deputy 
commissioner, H. Eltinge Bre^; second deputy commissioner, 
fVed W. Sarr; third deputy commissioner, Benjamin J. Rice; 
auditor, Sephrine D. Gilbert; secretary, Irving J. Morris; assistant 
secretary, Frank R. Pennock, Albany. 

Progreee Report 

Daring 1915, contracts were awarded for 1073 miles of State 
and county highways, for which the State appropriation was 
$11,994,467, the county appropriations $3,043,277, and the city 
and village appropriations $702,630, a total of $15,740,374. 

During 1915, 759 miles were completed and officially accepted 
and 324 miles were completed but not accepted, a total of 1083 
miles built during the year. There were 739 miles of unfinished 
road under contract on January 1, 1916. 
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The defflgnated State and county hi^way systems have a total 
length of 11,988 miles, of which 7388 nules are completed or under 
contract. 

Road Funds 

A bond issue of $50,000,000 was voted in 1906 and another in 
1912, and $75,000,000 of these issues has been spent or is obli- 
gated. The department has requested the legislature to sell 
$10,000,000 of the remaining bonds for construction purposes, 
and to make the following appropriations from the general State 
funds: $3,522,792 for maintenance and repair of State and coimty 
highways improved by State aid, $100,000 for the maintenance 
and permanent improvement of roads built with county funds, 
$40,()di0 for the maintenance of roads within Indian reservations, 
and $1,943,000 for the maintenance and improvement of town 
highways. It is expected that about $2,500,000 will be raised 
by the towns and counties for local road work. The total highway 
expenditure is estimated at $18,000,000. 

Publicaiiona 

State Department of Exghwayi 

Proceedincp of the Grst to third semi-annual conference of the State 
commission and county superintendents of highways of the State of 
New York, 1909-10. 
State Department of Highways. Bureau of Research 

Annual Report, 1909-10. Two volumes. 
State Commission of Highways 

Reports, 1909, 1910, 1911, 1912. 
State Commission of Highways. Bureau of Town Highwajrs 

Bulletin 1. Practical suggestions and directions to highwav oflScials 
relating to construction and improvement, repair ana maintenance 
of town highways and bridges. 
State Engineer and Surveyor 

Annual report, 1899. History of road improvements during year; 
arranged by roads. 

Annual report, 1899. Engineer's suggestions regarding emplojrment of 
prison labor to improve public highways of State. 

Annual Reports, 1901, 02. Suggestions regarding improvement of vari- 
ous State highways funded by means of issuing State bonds bearing 
interest and to be redeemed in course of seventeen years from issue. 

Annual reports, 1902, 03. Proceedings of third and fourth annual good 
roads convention of board of supervisors of New York State held at 
Albany. 

Annual reports, 1902, 03. Compilation of laws for improvement of 
public highways. 

Annual reports. 1904, 1005, 1906, 1907, 1908. 

Bulletin 1. Improvement of public highways (1899). 

Bulletin 2. Improvement of public highways (1899). 

Bulletin 3. Improvement of public highways. Instructions for obtain- 
ing State aid in the improvement of public highways (1901). 

Bulletin 4. Issued by U. S. Department of Agriculture as Public Roads 
Inquiries Bulletin 22. 
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Balletin 5. Proeeedinn of fourth annual suporTbofa' hii^waj eon* 

yentioo of State of New York (1003). 
Bulletin 6. Proceedings of fifth annual supenrison' highway eonTeu- 

tion of Stote of New York (1004). 
Bulletin 7. Improyement, repair and maintenance of public highways 

(1004). 
Bulletin 8. Compariaon of progress during period in which the State 

aid law has been in operation m New York State (1005). 
Bulletin 0. Proceeding of the sixth annual good roads couTention of 

the board of supervisors of the State of New York (1005). 
Bulletin 10. Road Red Book (1005). 

Bulletin 11. Comparison of progress during the period in which the 
State aid law has been in operation in New York State (1006). 
Bulletin 12. Road Red Book (1006). 

Bulletins 13, 14, 15. Comparisons of progress during operation of 
SUte aid law (1007, 1008). 
Proceeding fourth to tenth semi-annual conference of State Highway 

Commission and County Superintendents of Highways. 
^ Location and drainage of highways. Extract from Bulletin 1. 

Erection of culverts and shortspan bridges (Directions for). Extract 
from Bulletin 1. 
State Library 

Legislature, Bulletins 16, 10-20, 31, 83, 36, and 36. 1002 to 1006. 
State Prison Commission 

Annual report, third, 1807. Employment of convict labor in bunding 
and improving highways. 
State Superintendent of Public Instruction 

Annual report, 1000. Good roads and good schoob. 
State Agriculture Society 

Annual report, 1806. Good roads. 

Annual report, 1807. Necessity for State aid to roads. O. D. Domar. 
State Museum 

Bulletin, vol. 4, no. 17. Road materials and road building in New York 
(1807). 
State Senate 

Document 26 (1806), vol. 5. Report of special committee on good roads. 

Document 27 (1003), vol. 6. Memorial regarding constitutional amend* 

ment to enable State to maintain commercial supremacy by develop- 

ment of main highways and issue of bonds to aid in their construction. 

Document 74 (1850), vol . 2. Report of secretary of State regarding mam- 

ber and length of plank roads of State. 

(Approved by Enwur Duftst, State ffif^way Commissioner.] 

NORTH CAROLINA 

State Aid Legislation 

In 1915, the legislature passed an act creating a State highway 
commission ''to assist the counties in developing a State and 
county c^stem of highways." It consists of the governor, three 
citizens from the eastern, middle and western parts of the State 
respectivdy, the State geologist, a professor of dvil ensineering 
of the University of North Carolina, and a professor of the North 
Carolina AgriciUtural and Mechanical College. They serve for 
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four years and their actual expenses are paid. The commission 
appoints a State highway engineer for a term of six years. 

The road officials of any county may call on the State highway 
engineer for advice on any road and bridge problem, in whidi case 
he makes the necessary siureys, plans, specifications and esti- 
mates for them. If the work is carried out, it must be constructed 
according to these plans; if it is not carried out, the county must 
reimburse the State highway commission for its expense in fur- 
nishing the information. The State highway engineer must also 
''supply technical information r^arding roads to any citizen or 
officer in the State." He must prepare plans, specifications and 
estimates for a system of roads connecting the county seats and 
principal cities and make traffic censuses. The conunission is 
requiied to codperate with county conunissioners in educational 
work concerning the value of good roads. 

Local Road Legidaiion 

In some counties the h>ads are imder boards of county commis- 
sioners, in other counties they are imder the township authori- 
ties, but in most coimties they are subject to special laws. Road 
taxes are worked out. 

Local Bond Legislation 

Upon presentation of a petition by not less than one-fourth of 
the qualified voters of any township to the board of county commis- 
sioners, the board shall within thirty days order an election in 
the town to detennine if bonds shall be issued. This election shall 
be held subject to the rules and regulations of the general election 
laws of the State, and a majority vote of the qualified voters shall 
be necessary. Such elections shall not be held oftener than every 
twelve months. The amoimt of bonds that may be so issued 
shall not exceed $50,000 for any one township in any county, 
and the bonds shall be paid by the township for which they are 
issued, and shall not be chargeable against any property or polls 
outside of the township. These bonds shall be coupon bonds, 
shall bear not to exceed 5 per cent interest, and shall be sold for not 
less than par value, and the interest and sinking fund charges shall 
be met by appropriate annual taxation. The fund raised by this 
taxation m excess of the amount required to pay interest shall be 
safely invested by the board of commissioners and the county 
commissioners are authorised to purchase any of these bonds to 
the amoimt of this excess annually, and after ten years they may 
purchase at a sum not exceeding par value, one-twenty-fifth of 
the bonds issued for any township. 



■ 
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Cafwiet Labor Law 

In counties having arrang^ents for working convicts upon 
public roads, the presiding judge shall sentence the following 
convicts to such work: All those convicted x>f crimes, the punish- 
ment of which is imprisonment in tiie ooimty jail; those convicted 
of crimes the punidunent of which is confinement in the State 
penitentiary not exceeding ten years; those sentenced to imprison- 
ment in a coimty jail by a magistrate. 

It is expected that over 2M)0 men will be available for road 
work in 1916. 

Aulomobile RegMraHon 

The law provides for annual r^istration with the secretary of 
State. The schedule of fees is as n>llows: 26 h.p. or less, $5; 26 to 
40 h.p., $7.50; 41 h.p. and over, $10; motor cycles, $2; manu- 
facturers and dealers, $10. 

The registration revenue shall be paid into the State treasury and 
a separate account kept of it. On July 1, (tf each 3rear, 80 per cent 
of such revenue shall be returned to the coimty from which col- 
lected for expenditure upon the public roads of such ooimty and for 
no other purpose. 

Progrt9i RepoTi 

The commission assisted 45 counties in their road work and un- 
dertook the construction of three bridges in 1915. 

Road Fund$ 

The State appropriates $10,000 a year for the State highway 
commission. 

For the 1916 road fund it is estimated that about $2,018,200 
will be received from property and poll taxes, $2,190,000 fn»n bond 
issues, and $98,730 from automobile and dog taxes and other 
sources, making a total oi $4,306,930. 

Highway OfficiaU 

State Highway Commi$9ion. — Governor Locke Craig, Benehan 
Cameron, E. C. Duncan, Prof. T. F. Hickerson, Prof. Joseph 
Hyde Pratt, who also acts as secretary of the coomiission. Prof. 
W. C. Riddick and Guy V. Roberts. W. S. Fallis is SUte high- 
way engineer. The commission's office is in Raleigh. 

[ApproTsd by W. 8. Fallis, State ffii^way Eagiiieer.) 
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NORTH DAKOTA 

State Aid Legislation 

At the general election on November 3, 1914, an amendment 
to the constitution was adopted, providing that the State may 
grant aid in the construction and improvement of public highways. 

The State law provides that inmates of the State penitentiary 
may be used upon the public highways. However, no convict 
labor has been used, for the reason that all of the convicts are 
needed to keep the regular industries of the penitentiary in opera- 
tion. 

The members of the State highway commission, consisting 
of the governor, the State engineer, and one other member to 
be appointed by the governor, serve without extra compensation. 
It is their duty to prepare plans and specifications and super- 
intend the construction of any roads, when requested by any 
board having jurisdiction over such roads, and to give advicOi 
assistance and supervision with regard to road construction 
throughout the State, as time and conditions permit, and as the 
rules and regulations of the commission may prescribe; to have 

i)repared maps of the various counties showing the roads and 
ocation of bridges and culverts, and showing roads on which 
is is proposed to utilize State funds whenever such funds may be 
available. They shall also issue bulletins containing advice and 
suggestions, and the law concerning highway construction, from 
time to time, as they shall deem practicable. 

It is the duty of the State engmeer, when requested by any 
board of county commissioners or township supervisors, to pre- 
pare plans for the construction of any bridges or culverts, or to 
examme and report on existing bridges or culverts, charging to 
the county or township for wluch such woiiL is done, the actual 
and necessary expenses and the cost of the work. 

Local Road Legislation 

Under the North Dakota highway laws, in counties having no 
civil township organization the county board of commissioners 
act as a highway board; in organized townships the authority is 
vested in the board of supervisors. In localities where there is 
unorganized territory the county commissioners may create as 
many road districts as in their judgment is deemed expedient, 
and may appoint for each district an overseer of highwa3rs. At 
the first meeting of a township board, succeeding the annual town 
meeting, it shallappoint for one year a township overseer in direct 
charge of the construction and maintenance of highways. In 
imorganized territory the district overseer of highways shall have 
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the same powers and duties as township overseers of hi^ways in 
oreimiaed townships. In counties having a county superintendent 
<^ highways the township road overseer shall be ex-officio deputy 
county superintend^it of highwa3rs for his respective township. A 
law was passed in 1915 creating a board of highway improvements 
in each county, consisting of one member from each road districti 
which is required to formulate plans and methods for the uniform 
working and establishing of h^hways within the ooimty. Such 
methods as they adopt must be followed in each of the districts 
in said county. 

Local Bond Legidaium 

Section 183 of article 12 of the constitution authorises countieSi 
townships, cities, towns, or other political subdivisions to create 
an indebtedness not to exceed 5 per cent of the assessed valuation 
of the taxable property therein, but apparently there has been no 
general statutory enactment permitting the creation of an indebt- 
edness for road purposes imder authority thus conferred. 

Convict Labor Lawn 

The board of control is authorized to employ upon the public 
highways, imder the supervision of proper guards, all the convicts 
not needed in the State twine plant and other established peni- 
tentiary industries. They may also be employed by the several 
ooimties of the State for work on the public roads thereof when 
it is mutually so agreed by the county commissioners and the 
State board of control, the coimty paying all the salaries and ex- 
penses in connection with said work. The convicts shall at all 
times be imder State control, and shall be supervised by skilled 
laborers who shall at the same time act as guards. As nearly as 
practicable, all the men shall be pledged on their word of honor 
not to attempt to escape, they shall be dressed uniformly, and 
shall bear some insignia not too conspicuous, and shall not be 
required to work more than ten hours in any one day. Also, a 
convict shall not be assigned to work in the community from 
which he came. 

The convicts are entitled to a credit of from 10 to 25 cents per 
day, the exact amount depending upon the amount and manner of 
work done, and in addition thereto, tiidee assigned to outside work 
are entitied to a double allowance of "good time.'' 

AvtovfubUe RegistraHon 

The law provides for annual registration with the secretary of 
State. The registration fee for all motor vehicles is 13. 
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In additioQ to fazKls aecured hj aptonwhfle aad motor cydt 
ImiDfieE. the hi^waj maintmance funds aze secured by means of 
a poll tax of $IM and a property tax of not to exceed 4 miDs on 
the dollar for brieves and not to exceed 5 miDs for hii^ways. 
Id eadi county having a population of 2000 or more, aeeording 
to the latest United States or Sute census, tbere is levied a pov- 
erty tax of not less than 0^ mill nor more than 4 miDs, which is 
kept in a distinct fund known as the county road fond aod is sp&it 
in highway improrement under the direction of the county com- 
missioners. Tliis fund is in addition to all other taxes for h^ way 
purposes and is expended only in grading, ditdihig and surfacing 
the principal county thoroughfares for whidi the means othowise 
provided are not, in the opinion <tf the county conmussiooss, 
sufficient. 

The electors of each township have power at their annual meet- 
ing to vote to raise such sums cl money for the repair and con- 
struction <A roads and bridges as they shall dean expedioit, pro- 
vided, that the amount of tax for road purposes diall not exceed 
8 mills on the dollar, and the tax for bridge purposes riiall not 
exceed 2 mills on the doUar. 

Highway OffidaU 

StaU Engineer.— Jbj W. Bliss, Bismarck. 
Highway Cammistion. — Gov. L. B. Hann, Bismarck; C A* 
Grow, Minot; Jay W. Bliss, Bismarck. 

(Approved by Jat W. Bubs, State Hi^iway Enginesr.] 
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OHIO 

State Aid Legislatum 

There is a State highway department to afford instruction, 
assistance and oodperation In the construction, improvement and 
maintenance and repair of the public roads and bridges of the State. 
It is imder a State highway commissioner, appoint by the gov- 
ernor for four years, who appoints three deputy hi^way oonmiis- 
sioners, all required to be civil engineers and one of them desig- 
nated by him as chief highway engineer. One deputy has charge 
of road construction, another of road maintenance and repair, and 
the third oi bridges and culverts. The State highway commis- 
sioner also appoints as many division engineers, superintendents, 
inspectors, clerks and other assistants as the work requires. 

The State highway commissioner supervisee the construction, 
improvement, maintenance and repair of inter-county highwajrs 
and main market roads, including their bridges and culverts. 
Seventy-five per cent of the State nighway improvement fund is 
roent on inter-county hi^wa3rs, and is equally divided between 
the counties; 25 per cent is spent on main market roads and must 
be spent so as to distribute equitably the benefits from such ex- 
penditure to the different counties. The inter-county highways 
nave been designated by statute and by the State highway com- 
missioner; the main market roads form part of these highwajrs 
and were similarly designated. 

The State highway commissioner advises county oonmiissioners 
on road construction and maintenance. Plans for bridges costing 
over $10,000 on county and township roads must be approved by 
him, and he prepares plans for constructing and repairing any 
highway bridge when requested by local auUiorities. Tests and 
investigations of road and bridge materials are made for him by 
the Ohio State University. He is responsible for the maintenance 
and repair of all roads and bridges built with State aid or taken 
over after construction. 

Local Road LeguHation 

The improvement of roads in a township is under its board of 
trustees, but the plans and specifications must be provided by 
the county highway superintendent, who is also the county 
surveyor, and the work must be done under his supervision and 
all payments for it must have his approval. Each township has 
one to four road districts, with a township highway superintend- 
ent in each, appointed by the trustees; he has control of town- 
ship roads under the direction of the trustees, but also reports 
annually to the county highway superintendent and must comply 
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with all regulations of the latter not in conflict with instructions 
from the trustees. 

The location, alteration and vacation of all roads in a county, 
except intttwxninty and main market roads, are under the county 
commissioners. The latter also have power, when petitioned by 
over half of the owners of property taxed for the improvement, to 
ccHistruct, reconstruct, rq>air or maintain new or existing roads; 
they can also undertake such work without petition by imanimous 
vote. Plans and q)ecifications must be prepared for such work 
by the county surveyor. 

A county road improvement may be extended through a munic- 
ipality witii the consent of its council, if the municipality will pay 
a part of the cost. 

Tlie county highway superintendent has general charge, subject 
to the regulations of the State highway department, of the con- 
struction, improvement, maintenance and repair of all bridges 
and State, county and township highways in the coimty. He 
may be removed by the State m^way commissioner for incom- 
petence or n^lect, and may call on the State highway conmus- 
sioner for advice and assistance. 

When 40 per cent of all roads in a county have been improved 
with gravel, broken stone, slag, brick, cement or bituminous 
materuds to a standard approved by the State hi^way commis- 
sioner and the county commissioners make an appropriation for 
constructing or improving inter-county roads, they may apply to 
the State highway commissioner for State aid. This is then 
furnished to an equal amount by the State highway commissioner 
from the county's apportionment of any road funds in the State 
treasury, but must be spent in accordance with plans approved 
by the State highway commissioner. The work is advertised and 
let by tiie State highway oonmiissioner. The local contribution 
of 50 per cent of the cost of roads thus built is subdivided into 26 
per cent from the county, 15 per cent from towiuships and 10 p^ 
cent from special assessments. When the local ccmtribution 
exceeds the county's apportionment of State aid funds, the dis- 
tribution of costs is adjusted by mutual agreement. 

No load exceeding 3400 pounds, inclusive of the weight of the 
vehicle, shall be carried by a vehicle. Anybody driving on an im- 
proved road a traction engine with tires equipped with lugs, 
spikes or other projections seriously destructive to the highway, 
shall be fined not less than $10 or more than $200 for each offense. 

Local Bond LegisUUion 

If the township road tax is inadequate to meet expenses for 
road construction and repair, bonds to supply the fimds lacking 
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may be authorised by a majority vote of the electors of the town- 
ship. Tlie bonds may not bear over 6 per cent interest or run 
longer than 10 years, and may be issued in denominations of SlOO 
to SIOOO. The pa3n[nent of principal and interest is met by taxa- 
tion in addition to the general township tax, subject to the limi- 
tation on the combined maximum rate for all taxes. 

Townships may issue 5 per cent 10-year bonds in anticipation 
of taxes to pay for quarries, gravel pits and equipment for working 
them. 

County road bonds running not more than 10 years and bearing 
not more than 5 per cent interest may be issued by the county 
commissioners in anticipation of taxes and assessments, but they 
cannot be sold for less than par. The proceeds are restricted for 
use on the improvement for which they are issued. Five per cent 
county road bonds running five years may be issued in anticipa- 
tion of taxes and assessments to meet the local share of roads built 
with State aid, but the total issue must not exceed 1 per cent of 
the coimty's tax duplicate. 

Convict Lobar Laws 

State convicts may be used on State aid roads or in preparing 
materials for the roads. The prison authorities prepare the regu- 
lations for the government of the convicts, but the work and the 
manner of doing it are under the control of the State highway 
commissioner. The latter pays the transportation, maintenance 
and guarding expenses plus an amount to each prisoner's credit 
for Us work. County commissioners may also employ State 
convicts on the same terms, and may also employ prisoners in 
county jails and workhouses, at a rate agreed upon between the 
commissioners and the prison authorities. Convicts and pris- 
oners may also be used on contract work. 

Road Funds 

The board of trustees of a town may levy a tax not exceeding 3 
mills annually for improving, maintaining or repairing roads. A 
2-mill tax may also be levi^ for township contributions to the 
cost of roads built with State aid. A township tax may be levied 
for acquiring auarries and gravel banks. 

County road expenses are met in eight ways. 1. From 35 to 50 
per cent of the cost of an improvement may be taken from pro- 
ceeds of general county taxes, from 25 to 40 per cent from the 
proceeds of county road taxes, and the balance raised by special 
assessment on a twonnile strip of land. 2. From one-half to 
two-thirds of the cost may be taken from the proceeds of county 
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road taxes and the balance raised by special assessment on a two- 
mile strip. 3. Any part of the cost may be raised by special as- 
sessment on abutting property, the balance to be paid by the 
county and townships. 4. Any part may be raised by special 
assessment on a two-mile strip and the biJance paid from county 
funds. 5. The entire cost may be met by special assessment on a 
two-mile strip of land. 6. The entire cost may be raised by 
special assessment on a four-mile strip. 7. Not over half the 
cost may be paid out of the proceeds of the county road taxes and 
the balance raised by assessment on a one-mile strip. 8. The 
entire cost may be met by special assessments on a two-mile or 
four-mile strip, as the petitioners request; or not over half the cost 
may be raised by special assessment on a one-mile strip and the 
remander may be taken from the proceeds of county road taxes. 
By unanimous vote the county commissioners may pay the entire 
cost of an improvement from county road funds, or may agree 
with the authorities of townships in which the improvement is 
made for a division of the expenses. The county road tax must 
not exceed 2 mills and the total taxation must not exceed the limi- 
tation on the combined maximum rate for all taxes. The countv 
may also levy a tax not exceeding 3 mills on the property in each 
township in which a county road improvement is made, for the 
purpose of meeting the township's share of the cost. The countv 
may also levy a 1-mill tax for its contribution to roads built with 
State aid. 

One^ialf the funds from automobile r^istration are used for 
maintaining the inter-county highways and one-half for main- 
taining the main market roads. 

An annual tax of 0.3 mill is levied to furnish the State highway 
improvement fund and is outside the limitation upon mftTimnm 
combined taxes. 

Automobile ReffistroHon 

Automobiles are registered with the secretary of State, the an- 
nual fees being: motor cycles, $2; electric vdbicle, $3; gasoline 
or steam vehicle, $5. 

Highway OfficidU 

_ State highway commissioner, Clinton Cowen; deputy commi»* 
sioner in charge of construction, H. M. Sharp; deputy commit* 
sioner in charge of bridg^, John R. Chamberlin; deputy com- 
missioner in charge of maintenance, A. H. Hinkle; chief clerk, H. 
L. Hastings; secretary, M. L. Freeman. 
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PiMieatums 

Stato Highway Department 

AnnunI reports from 1905 to 1015. 

Bulletin 1. Preliminary inatructiona and forma. Sam Houaton. 
Bulletin 2. Construction of country roads. Sam Houston. 
Bulletin 3. Maintenance of country roads. Sam Houston. 
Bulletin 4. State supervision and State aid. Sam Houston. 
Bulletin 5. Convict labor for road improvement. Sam Houston. 
Bulletin 6. Condition and coat of country roads in Ohio. 
Bulletin 7. Revised instructions and forms. Sam Houston. 
Bulletin 8. Road lawa of Ohio (exhausted). 
Bulletin 9. Proposed amended State aid law. Sam Houston. 
Bulletin 10. Road laws of Ohio. Exhausted. 
Bulletin 11. Highway maps of the counties of Ohio (exhausted). 
Bulletin 12.' ReiK>rt of experiments to determine the comparative value 
of various road binding materials. 

Bulletin 13. Supplemental report of Nelson Avenue experimental road 
and report of experiments in binding gravel and crushed gravel with 
tar ana asphalt, and also in constructing a waterbound road of gravel. 
Bulletin 14. An act creating a State highway department and provid- 
ing aid in construction and maintenance oS highways (aupply exhausted 
but a reviaad copy in hands of printer). 

Bulletin 15. Supplemental report No. 2 on Nelson Avenue experimental 
road and supplemental report No. 1 on experimental roaa in Darke 
County. 

Bulletin 16. The effect of wagon roads. 
Bulletin 17. Earth roads. 

Bulletin 18. A review of the work of the State highway department. 
Bulletin 19. South High Street experimental road (preliminary issue). 
Bulletin 20. Instructions for dragging roads and road dragging laws. 
Bulletin 21. Lesislatioa pertaining to the construction, improvement, 
maintenance and repair of roads and bridges by the State highway 
department and an act providing for a levy and designating the main 
market roads. 

Bulletin 22. Highway compendium. 

Bulletin 23. Names and numbers of inter-oounty hiahwaya. 
Bulletin 21. General specificationa for materials (exnausted). . 
Bulletin 25. General speciRoations for materiala (revised). 
Bulletin 20. How to get State aid. 
Bulletin 27. Duat prevention. 

OKLAHOMA 

SiaU Aid LegUloHan 

The State department of highwa3r8 is under the charge of the 
State oommissioner of highways. He is required to furnish without 
charge to any road official standard plans and specifications for 
roads and bridges, to report on plans and specifications submitted 
by any road official, to compile statistics of the roads in the State, 
to establish in each county standards for the construction and 
maintenance of its roads and bridges, and to advise with State 
and municipal authorities on water and sewerage projects. With 
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the consent of the govemof he i^ipoints a State engineer and an 
assistant State engineer. 

The State aid roads are designated originally by the county 
officials, and the State and counties contribute equally toward 
their cost. 

Local Road Legidatian 

The board of county commissioners of each, county must ap- 
point a county engineer, who must pass an examination hdd by 
the State department of highways or be a civU engineering grad- 
uate from some reputable school. One person may serve as 
coimty engineer for two or more counties. The board of coimty 
commissioners selects from 10 to 15 per cent of the total mileage 
of roads connecting principal market points in the county and 
joining similar roads in adjacent counties, to serve as State roads. 
This S3r8tem of State roads is examined by the commissioner of 
highways, and only such portions as are approved by him are 
adopted as State roads. If any county fails to designate such a 
road system, the commissioner of highways has power to do so. 
The surveys and plans for these roads ^re prepared by the county 
engineer. All bridges and culverts must be permanent and ap- 
proved by the department of highwa3rs. 

Other roads are under the township officials. When the State 
roads of a county are finished, township roads of an equal standard 
of construction may be added to the State system. The road 
work of each township is imder a road superintendent, but the 
plans and specifications must be furnished by the county engineer. 

After January 1, 1917, no draft wagon of 1 ton capacity or more, 
having metal tires less than 3 inches wide, may be sold in the State 
under penalty of a fine of $25 to SlOO for each sale. 

All male residents are required to work on roads or pay $3 com- 
mutation to the local road authorities. 

Local Bond Legislation 

The township board may issue bonds in an amount not exceeding 
8 per cent of the taxable property upon a three-fifths vote at a 
special election. The bond interest Bhail not exceed 6 per cent, 
and the term shall not exceed twenty-five years. An annual tax 
shall be levied to pay the interest and to create a sinking fund for 
the redemption of the bonds at their maturity. 

The county commissioners of any county are authorized, upon 
a three-fifths vote of those voting at a special election, to issue 
county bonds for building, repairing or acquiring bridges, and the 
term of the bonds shall not exceed twenty-five years and their in- 
terest shall not exceed 5 per cent. An annual tax is levied to meet 
the interest and sinking fund charges on the bonds. 
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Road improvement distriets of not leas than 8 Bcpxnit mOea in 
area may be created in any coimty upon written petition rigned by 
15 per cent of the qualified electors of the proposed district, filed 
with the comity clerk« Such petition shall ask for a vote on the 
bond issue for the improvement of the roads in the district, and 
at the election a three-fifths majority ol those voting shall be 
required to authorise the issuance of bonds. Interest on these 
bonds shall not exceed 5 per cent, and the term shall not exceed 
tw^ty-five years. The board of county commissioners shall an- 
nually levy upon all the taxable property in the road improvement 
district a tax sufficient to pay the mterest on the bonds and to create 
asinking fund for their redemption. 

Carmd Labor Law9 

State convicts are required to be worked on public highwa3rs as 
continuously as possible. The State board of pubGc affairs 
furnishes tools, machinery and draft animals; the cost of quarters, 
food, medical attendance and guards is borne by the prison funds; 
a county using convict labor pays all charges for transportation, 
feed for animals, board for guards, supplies for machinery, and 
materials for construction. The State board of public affairs for- 
mulates the regulations for governing the convicts and the State 
corporation commission establishes the transportation rates for 
the convicts. The last legislature failed to appropriate funds for 
equipment. 

AtUomclbile RegUtraHon 

Motor vehicles are registered with the department of highways. 
The fee is 50 cents per horse power, A. L. A. M. rating for the first 
year, 40 cents the second year, 30 cents the thud jrear, and 20 
cents a year afterward; dealers' fee, S15. Nine-tenths of the fees 
are returned to the counties where payment of them was made. 
The treasurer of each county pa3rs 25 per cent of tiiis money to 
first-class or chartered cities and tiie remainder is used as a county 
road maintenance fund for road dragging and construction of new 
roads. During 1915, the fees amounted to $154,198, including 
fees for traction engines, but omitting electric vehicles which were 
not registered on accoimt of a flaw in the law. 

Highway Officials 

Cammissianer of Highways. — George B. Noble; acting State 
engineer, W. P. Danford; assistant State ennneer, C. O. Adkins; 
consulting engmeer. Prof. J. I. Tucker. Offices at Oklahoma 
City. 
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Progress Reports 

Plans for 250 bridges costing $425,000 and 50 culverts costing 
$20,000 have been approved, and about 50 plans for bridges and 
culverts have been rejected. Of the 77 counties 71 have desig- 
nated their State roads, with a total length of 12,604 miles, of 
which 1370 miles have been improved. In 46 counties 1370 nules 
of State roads have been surveyed and plans and profiles prepared 
tor their improvement. Most of the improvement is confined to 
drainage, grading and bridge and culvert building, and only 21 
miles c^ concrete, macadam or gravel roads are reported. The 
inauguration of the work has involved the purchase of equip- 
ment, surveys, plans and other preliminaries, and it is expected 
that the construction in 1916 will proceed at a much more rapid 
rate. The average cost of surveys and plans has been S10.05 a 
mile. The State department of highways has been imable, on 
accoimt of inadequate funds, to give the assistance which county 
commissioners have requested under the law. 

Road Funds 

The State collects a property tax of 0.25 mill, the proceeds 
forming the State highway construction fund, but used by the 
counties for State roads. Each coimtv may levy a property 
tax of 0.25 mill for use on roads under the board of county^ com- 
missioners; any county lev3ring this tax is entitled to receive the 
money in the State highway construction fund standing to its 
credit. The townships are authorized to levy a 2-mill tax for road 
dragging and not over 1^ mills for construction. The quarter- 
mill tax for State roads has proved inadequate and 4)rivate sub- 
scriptions have been made to enable the work to proceed. 

Ijie State appropriation for the department for the year ending 
July 1, 1916, was $12,600; this proved inadequate on account or 
the expense of automobile registration and the governor allowed 
payments to meet unavoidable deficiencies and we use of clerical 
assistance from other departments. 

Publications 

Stats Agricultural Experiment Station 

Bullet in 21. Road making and repairing. 1S95. 
State Geological Survey 

Bulletin 2. Preliminary report on rock asphalt, aepnaltie petroleum, 

and natural gaa in Oklahoma. 1911. 

Bulletin 7. Preliminary report on the clays and clay Industrieeof Okla- 
homa. 1911. 

Bulletin 8. Preliminary report on the road materials and road condi* 

Uons of Oklahoma. L. C. Snider. 1911. 
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State Department of Highways 

Bulietin 1. CoDcrete culverts and bridges. 
Bulletin 2. Metal culverts. 
Biennial report. 1911, 1912. 

(Approved l^ Gsobgs B. Noble, Commissioner of Highways.] 

OREGON 

State Aid LegMaiion 

There is a State highway commiBsion which consistB of the gov- 
emor, secretary of State, and State treasurer. 

The duties of the commission are to determine a system of 
State roads and to construct the same as money becomes avail* 
able for that purpose. The State engineer is required to act in an 
advisory capacity to the county courts of the different counties 
in the matter of road construction and maintenance, whenever so 
requested. On request of the county court of any county, the 
State engineer must furnish plans and specifications for any piece 
of proposed road construction, or any bridge, free of all cost to 
suon coimty. Prior to 1915, there was a State highway engineer, 
but the office was abolished and the work transferred to the chief 
deputy State engineer, who reports to the State engineer. 

Local Road Legislation 

Jurisdiction over roads vests in a ooimty or commissioner's 
eourt, and the chairman of the court is county jud^. The State 
has authority to construct and maintain, or assist m construction 
or maintenance, but no authority to establish a road. 

Road Bond Legislation 

A inroposition to issue county road bonds may orii^nate in either 
of four ways: First, upon the petition of the registered voters 
equal to one-fourth of the greatest number of votes cast for any 
candidate for judge of the supreme court at the last general election 
in that county, or by 5000 registered voters, the county court 
MhaU submit a proposition to issue county road bonds at a special 
election called for that purpose; second, upon the petition of one* 
twentieth of the registered voters, as above, the proposition may 
be submitted at a special election; third, upon the petition of one- 
tenth of the registered voters, as above, the proposition ehaU 
be submitted at the next general election; and fourth, the county 
court may submit the proposition at any general election of its own 
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Upon a favorable vote of the majority of all those voting at the 
special or general election, the county court shall issue the road 
bonds or the county warrants in Ueu thereof, as funds are needed. 
The bonds shaU be issued in denominations of not less thim $50 
nor greater than $1000, and shall bear interest not to exceed 6 per 
cent. The aggregate of all bonds outstanding shall not exceed 2 

Eer cent of the assessed valuation, and shall be sold to the highest 
idder. The proceeds shall be expended only in constructing 
permanent public roads as specified in the order submitting the 
proposition. A special tax may be levied to pay interest charges, 
and to provide a sinking fund for the payment of the principal, or 
provision therefor may be made by transferring funds to such 
sinking fund. 

Convict Labor Laws 

Stale. — ^The State highway comiuission may authorize and pro- 
vide for the construction of any State road or part of such road by 
convict labor; and if said commission so authorizes and provides 
convict labor, the governor shall, upon its request detail from the 
penitentiary such convicts as in his judgement may seem proper 
for use in the work of constructing said road or part of a road; 
and such convicts shidl be delivered to said engineer on such terms 
and conditions as shall be prescribed by the parole board and 
approved by the governor. 

County, — ^Upon the written request of the county court of any 
county, the governor may detail from the State penitentiary such 
convicts as in his judgment may seem proper for use on the 
public highways. Said convicts shall be delivered to any county 
court on such terms and conditions as shall be prescribed by the 
parole board and approved by the governor. 

AulonuMle Registration 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: 26 h.p. and less, $3; 
27 to 36 h.p., $5; 37 to 40 h.p., $7.60; over 40 h.p., $10; electric 
pleasure vehicles, $3; electric commercial vehicles, $5; motor 
cycles, $3. 

The net balance of reg^ration revenues on December 31 of each 
year is returned to the county treasurer of the coimty from which 
collected to be credited to the general road fund. Fines and 
forfeitures are also paid to the coimty treasury to be credited to 
the general road f imd. 

Highway Offidale 

State engineer, John H. Lewis; chief deputy State engineer, E. 
I. Cantine. 
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Progress Report 

During 1915 the State work was mainly on roads started in 
1914 and; surveys for the Pacific Highway in Douglas County and 
the Columbia River Highway in Wasso County. The State and 
county funds spent under the direction of the State highway com- 
mission amounted to $646,000. There are about 37,600 miles of 
public roads of which 964 miles were surfaced with broken stone, 
25 miles with hard surfacing, 3745 miles with gravel and 232 miles 
with planki at the close of 1914. 

Road Funds 

There was $230,000 of State funds available for road work at 
the opening of 1916. 

PtAblicaiions 

8tat^ Highway Engineer 

First and Second Annual Reports. 1914-1015. 
State Agricultural College. Department of Geology and Mining Engineer* 
ing. 
Bulletin 1. Road materials in the Williamette Valley. H. M. Parka. 

1911. 
Bulletin 2. Highway improTement— earth roads and culverts. E. F. 
Ayers. 
State University 

Bulletin, vol. 10; no. 5, Concrete Roads ts* Maeadam. E. H. McAllister. 

(Approved by E. I. Cantinb, Chief Deputy State Engineer.) 

PENNSYLVANIA 

State Aid LegislaHon 

The act approved May 31, 1911, and its supplements, provided 
for the appointment of a State highway commissioner, two deputy 
State highwav commissioners (one of whom must be a competent 
civil engineer), an auditor, and a chief engineer. These appoint- 
ments are made by the governor of the Commonwealth by and 
with the consent of the senate. The State highway commis- 
sioner appoints an engineer of bridges; 60 superintendents of 
highways; and 15 civil engineers, together with a chief clerk, chief 
draftsman, assistant draftsmen, and a force of clerks and stenog- 
raphers. 

The State highway commissioner was directed to make a sur- 
vey of all roads of the State and a ffeneral highway plan of the 
State. He collects statistics, publishes maps giving a complete 
road survey of each county, and may be consulted by coimty, 
city, borough, and township officials. He is directed to con- 
struct, improve, and thereafter maintain at the expense of the 
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Commonwealth the highways f onning the syst^n of State hi^- 
waySy the specifications for which are to be prepared by the State 
highway department. 

The State highway system, which comprises approximately 
10,200 miles, is imder the exclusive jurisdiction of the State high- 
way department, and comprises the main traveled routes between 
county seats and principal cities, boVoughs and towns, and the 
main travded routes leading to the State line. In 1913 a bill 
was passed creating additional State highways, to become ^ective 
Jime 1, 1915, and another bill making changes in the existing 
State highways, whidx became effective the date of approval, 
July 22, 1913. 

Where the expense of constructing a route may be materially 
lessened by a daange of location from that at present defined, 
the State highway commissioner may, with the approval of the 
governor, change the location of such a route. 

Where a toll-road company controls any part of a route form- 
ing a State highway, the State highway commissioner may pur- 
chase the toll road at a fair and reasonable price, to be approved 
by the governor. 

State aid is granted for improving State and other highways. 
Counties, townships, or boroughs (as the case may be), which de- 
sire State aid can proceed in the following manner: The town- 
ship supervisors or commissioners or borough council of the town- 
ship or borough in which the road lies shall first make petition to 
the coimty commissioners, and it shall then be the duty of the 
county conunissioners to adopt a resolution assuming on behalf 
of the coimty its share of the cost of the proposed improvement. 
The coimty conunissioners shall then petition the State highway 
department for State aid, the cost of the improvement to be pro- 
rated among the townships or boroughs (as the case may be), the 
county, and the State, the State paying 50 per cent of the cost of 
reconstruction, the coimty and township, or borough (as the case 
may be), the other 50 per cent. If either the county, township, 
or borough desires to act independently of the others, it makes 
application direct to the State highway department and agrees to 
assume 50 per cent of the total cost, m which event the other 50 
per cent is paid by the State. The State also pa3rs 50 per cent 
of the cost of maintenance, the other 50 per cent being paid by 
the township or borough in which the road may lie. 

The State aid fund is apportioned among the several counties 
of the State according to the mileage of township and county 
roads. 

By action of the 1913 legislature, the creation within the State 
highway department of a bureau of township highways was made 
mandatozy, and the State highwiay commissioner made responsible 
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for the supervision of all the township hi^wajrs and bridges con- 
structed and improved, maintained in whole or part by the aid of 
State moneys; requiring him to prescribe rules and regulations 
fixing the duties of township officers in respect to aU highways 
and bridges imder his jurisdiction; to compile statistics relating to 
such highways throughout the State; collect traffic census and such 
other imormation in r^ard thereto as he should deem expedient; 
and call meetings or conventions of township supervisors at such 
times and places as he deems wise. In addition the State Highway 
commissioner is responsible for the distribution of bonus funds to 
townships which are on a cash tax basb; such distribution to equal 
50 per cent of the amount of cash tax collected when such 60 pw 
cent would not exceed S20 per mile, this distribution being pro- 
visional upon the township treasurer filing a certified copy of bond 
given by him and an agreement executea covering the proposed 
expenditure of State money to be received. 

In 1913, a maintenance department was established under the 
direct charge of a maintenance engineer, with a view of standard- 
iung and systematizing of all maintenance work under the juris- 
diction of the highway department. This division is now so sys- 
tematized that the operation of each unit of the maintenance 
force in the field is reflected in this department immediately upon 
the expenditure of any money, and each dollar expended is so re- 
corded that the department can locate, by referring to station num- 
bers reported, the 100 feet upon which expended and for what used. 

Loeal Road Legidaiian 

Jurisdiction over local roads vests in boards of countv com- 
missioners, and in three supervisors of roads, one elected every 
other year, in each township and borou^^h. The property road 
tax is partly rebated to pereons complymg with the wide-tire 
ordinance. 

Loeal Bond LegUlaiion 

The county commismoners of the several counties may borrow 
mon^ for improving^ and maintaining the public roads, and may 
issue bonds for these improvements. The amount shall not exceed 
in the aggregate 2 per cent of the total of the assessed valuation 
of all property in the county at the last triennial valuation; but» 
no sucn bonds or indebtedness shall bear interest exceeding 5 per 
cent. The countv commissioners shall not issue bonds in one year 
to exceed one-half of 1 per cent of the total valuation of all property, 
as shown at the last triennial assessment; provided, that the amount 
of bonds issued in any one year in excess of on&4enth of 1 per 
cent of such total valuation of all proper ty shall be approved hf 
the grand jury and court of quarter SMsions 
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Convict Labor Law 

AU m^e persona sentenced to county jails and workhouses may 
be assigned to work on public roads of of the county by t&e 
prison board. Preference shall be given to the making of new roads 
and the repair of main roads, all roads to conform to the plans 
and specincations of the State highway commission. The work 
shall be done in 5 mile sections by townships in rotation. No 
convict labor was used in 1915. 

AtUomobQe Registration 

The law provides for aimual registration with the State highway 
department. The schedule of fees is as follows: L«sB than 20 
fa.p., $5; 20 to 34 h.p. tlO; 35 to 49 h.p., $15; 60 h.p. and over, 
1^; motor cycles, $3. Motor vehicles with solid tires, less than 
4,000 pounds gross, $5; 4,000 pounds and less than 5,000 pounds 
gross, $10; 6000 pounds and less than 10,000 pounds gross, $15; 
10,000 pounds and less than 15,000 pounds gross, $20; 15,000 
pounds and not over 24,000 pounds gross, S25; not licensed over 
24,000 pounds. Chauffeur's license, S2; dealers and manufac- 
turers for each pair of number tags, $10. 

Registration revenue is paid into the State treasury forming part 
of the appropriation for the construction, maintenance, improve- 
ment and repair of State highways and State-aid highways. Fines 
and forfeitures imposed for violation of the provisions as to speed 
and weight shall be paid into the treasury of the city, borough, 
town or townships in which such violations occur for expenditure 
in construction, maintensuce and repair of the highways thereof. 
Other fines and forfeitures are paid into the State treasury for 
use in the same manner as registration revenues. Prior to June 
1, 1916, the registration fees were used in addition to instead of 
as part of the State appropriation. 

Highxaay Officiala 

State Highway Departmmt, Harrisburg. — R. J. Cunningham, 
State highway commissioner; J. W. Hunter, first deputy com- 
missioner; G. H. Biles, second deputy commissioner; W. D. 
Uhler, chief engineerj^ W. R. Mun, C.P.A., auditor; Howard W. 
~). Hall, statistician. 

Progreaa Report 

}f 97,850 miles of roads, 
ely 2000 miles of State highway routes 
istnieted wholly by the State highway 
nia in good condition. In addition there 
constructed by counties and townships 
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independent of the State, information regarding which is not 
available. There are 416 miles of improved toll roads on State 
highway routes. 

Mileage completed at total expense of State is 931 miles on 
December 31, 1915. 

Mileage imcompleted imder contract at total expense of State 
on December 31, 1915, is 5.M. 

Mileage of State-aid highways built imder the provisions of 
acts since June 1, 1911, is 163.89 miles, and 905.1 nules of State- 
aid highways were built under the provisions of acts previous to 
June 1, 1911, making a total of 1068.99 miles completed. 

Mileage of State-aid contracts not completed December 31, 
1915, is 6.54 miles. 

Total miles now being maintained at total expense of State is 
10,200. 

Of the 1068.99 miles of improved roads built by State aid, about 
358.83 miles are not on State highwa3rs, and are maintained by 
the State and township or borough, each bearing 50 per cent of 
the expense. The remaining 715.16 miles of State-aid highways 
are on State highway routes and mainlined at total expense of 
the State. A small percentage of the above is constructed of 
brick and asphaltic concrete. 

Contracts let during 1915: 



Telford macadam 1.04 

Brick block 0.3S 

Asphaltic macadam 6.63 

Asphaltic concrete 8.78 

ToUl 11,78 

Practically all highwa3rs are 16 feet wide. Some borough work 
is wider. 

A uniform system of accounts devised by this department like- 
wise has been installed throughout the State, and all necessary 
books, blanks and forms have been furnished the various township 
officers. 

The first deputy State highway commissioner has direct charge 
of this bureau. 

During 1915, the maintenance division maintained 556.89 miles 
of gravel, flint and shale roads and 6091.15 miles of earth roads. 
The forces of this division also resurfaced 525 miles of State high- 
ways and State-aid highwa3rs in 1915 and treated with various 
grades of asphaltic and dust-laying oils 1084.22 miles. 

Road Funds 

The l^^ture of 1915 appropriated $8,300,000 for the State 
highway department, divided as follows: For the maintenance 
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PHILIPPINE ISLANDS 

The governor-general is the administrative head of the insular 
government. He is ex-officio president of the Philippine commis- 
sion, which exercises exclusive jurisdiction over territory inhab- 
ited by Moros and other non-Christian tribes and forms the upper 
chamber of the Philippine legislature. The majority of the com- 
mission are Filipinos. The secretary of commerce and police, a 
member of the commission, is in general charge of roads, outside 
the non-Christian provinces, and the detailed charge is in the 
hands of the bureau of public works, except for work in Manila 
and in municipaUties which do not request the bureau to take 
charge. The roads in the non-Christian provinces are under the 
governor of the department of Mindanao and Sulu, but in direct 
charge of a supervising engineer of the bureau of public works. 
The bureau's work is £stributed through 39 districts, each under 
a district engineer, of whom about one-fourth are Filipinos. 

Progress 

At the close of 1914 there were 2564 kilometers of first-class 
roads with heavy surfacing in the islands, 2024.3 kilometers of 
second-class roads with light surfacing, 2875.7 kilometers of third- 
class or ^ded and drained roads, and 915.8 kilometers of trails. 
In addition there were 25.6 kilometers of second-class roads, 184 
kilometers of third-class roads and 1258 kilometers of trails in 
the department of Mindanao and Sulu. 

An attempt is being made to utiUze Filipino engineers as rapidly 
as possible, as a measure of economy, explained in the 1914 report 
of the secretary of commerce and police as follows: "As most of 
the employes, other than Filipinos, come from the United States, 
it is obligatory on the Philippines, economically a poor and un- 
developed country, to pay salaries on the United States scale, 
which is the highest in the world. This is an artificial scale for 
the Philippines and only adopted because of necessity. It would 
be an economic crime to apply this very high scale to the remun- 
eration of FiUpino engineers or other Filipino employes. They 
should receive salaries proportionate to the economic conditions 
of the Philippines." 

The most serious single maintenance charge has been for the 
maintenance of the Benguet road leading to Baguio, the health 
resort of the islands. That road is 45 lulometers long and cost 
3,932,694 pesos, or about $69,800 per mile. It lies in part in a 
canyon where a rainfall of 46 inches in 24 hours has been recorded 
and the annual cost of maintenance has been as high as 358,686 
pesos. In order to avoid such charges a new road was completed 
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Ca$h 0xpen^lur$9, January 1, 1915 to January 1, 1916 

Payments on contracts 1990,400.07 

Engineering, inspection and advertising, 

contracts and applications 45,388 .80 

Surveying and plotting State highway routes 00,846 . 11 

Surveying and plotting county maps 15,240 . 13 

Refund to Allegheny County 244.04 

Damages on account of change of line 202.50 

Maintenance and resurfacing: 

State highway routes.. $3,604,228.00 

State aid roads 350,020 .51 4,021,148 .51 

Machinery, tools and equipment 08,810.04 

Toll roads purchased 66,406.28 

Experimental work and cost of testing lab- 
oratory 22,650.67 

Operating expense — ^Department and Divi- 

sion Offices 01,378 .67 

Traveling expense 72,157 .74 

Contingent expense 51,676.74 

Department salaries 177,010 .30 

Bureau of Township roads 21,020.70 

Cost of tags and operating expense, Auto 

License Division 114,577.89 

Total department expenditures, year 1915 $5,859,236 .07 

Balance, available funds, January 1, 1916 $4,729,990.51 

In addition to the above expenditiires, funds in amount 1796,- 
608.84 were distributed to townships as cash tax bonus. 

PublicaiianM 

State Highwi^ Department 

Annusl reports from 1904. 
Instructions to employes in the construction and maintenaaoe of highways. 
Pennsylvania Highway News 

Bulletin 1. Supervisors and their duties. 

Bulletin 2. Standards. 

Bulletin 8. Road drainage. 

Bulletin 4. Bridge construction and muntenanoe. 

Bulletin 5. Earth road location and construction. 

Bulletin 6. Earth road maintenanoe. 

Bulletin 7. Supervisors' duties. 

Bulletin 8. Work and purpose of bureau of township highways. 

Bulletin 9. Specifications for culverts and short span eonorite 
bridges. 

Bulletin 10. Specifications for steel hii^way bridges. 

Bulletin 11. Koad laws and instructions. 
State Department of Agriculture 

Bulletin 15. Good roads for Pennsylvania, 1896. 

Bulletin 66. Pennsylvania road statistics by townships. JohnHamU* 
ton. 

Bulletin 69. The road making materials of Ptan«ylvanla. M. G. 
Ihlsing. 

Bulletin 121. Address of Hon. J. W. Hunter, State highway eommis* 
siooer. 

(Approved^ W. R. D. Hall, 
Statistician, State Highway Department.] 
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roads are, as a general rule, in bad condition, and there does not 
seem to be any possibility of improvement under presmt circum- 
stances." 

Convict Lobar Law8 

Convict labor is employed throughout the island on road work. 
The best results are obtained when it is used near towns having 
an insular jail, as this eliminates the extra expense and inconveni- 
ence of guarded camps. 

Road Funds 

The total territorial expenditure for road and bridge construc- 
tion in the fiscal year 1914-15 was $174,109, and for maintenance 
$303,848. 

The municipalities receive 90 per cent of all regular property 
taxes, 8 per cent devoted to municipal roads being included. The 
condition of most municipal roads is "deplorable.'' The munic- 
ipalities spent $138,663 on ''rural roads" in 1914-15. 

The insular government has sold $1,425,000 4 per cent bonds 
for road construction exclusively, and $1,000,0004 per cent bonds 
for roads and public buildings* 

Progress Report 

During the fiscal year 1914-15, 28.1 kilometers of macadamised 
road were completed on seven projects having a total length of 
47.3 kilometers. The cost of these projects when completed is 
estimated to be from $2260 to $21,780 per kilometer, or $3600 
to $34,800 per mile. Little work has been done except complet- 
ingexisting contracts, on account of financial conditions. 

Deducting roads in towns and cities, the macadam roads under 
maintenance in 1914-15 were 1098.8 kilometers long. The av- 
erage cost of maintenance was $262 per kilometer. The work 
was satisfactory with light traffic roads, but for heavy traffic 
roads permanent pavements of asphalt or brick are considered 
necessary. 

Officials 

Governor, Arthur Yager; commissioner of the interior, Manuel 
V. Domenech. 

Publications 
Annual Reports of Qovemor. 
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RHODE ISLAND 

Stale Aid LegMaHon 

The State board of public roads, consisting of five persons, 
one from each county, is appointed by the governor for a term 
of five years. The board has direct control of the expenditure 
of all appropriations by the legislature for road improvement, 
and has supervision over the construction and maintenance of 
all State roiculs. 

The entire cost of construction and maintenance of State 
roads is paid by the State. At the dose of 1915 there were 325 
miles of State roads under the direct control of the State board. 
A State bond issue of $600,000 was authorised in 1906 to bear 
3 per cent and additional bond issues of $600,000 in 1909 and 
1912, for use in completing the system of State roads. No more 
than one-third nor less than one-seventh of the avaUable Appro- 
priation in any year shall be expended in any one county. The 
proceeds of automobile licenses and fines are used for the repair 
of State roads under the direction of the State board of public 
roads. 

In addition to the State highways, State aid isgrantedas follows: 

Whenever any town shall make an anniud appropriation 
equal to or in addition to the sum of 20 cents on each $100 
of taxable valuation, and whenever the electors shall vote 
that said appropriation be expended under the direction of the 
State boarcl of public roads a sum of money equal to one-fifth 
of the monevs so appropriated by any town is annually appro- 
priated by the State for the care and maintenance of the public 
highways and bridges of said towns. At the close of 1915 there 
were 1795 miles of town roads. 

In 1912 legislation was enacted providixig that bridges on 
State roads sludl be under the control of the State board of pub- 
lic roads. 

Loool Road Legislation 

The local roads are under the town council of the several town- 
ships, who usually appoint a highway commissioner to look after 
the roads. 

Automobile Registration 

The law provides for annual registration with the State board 
of public roads. The schedule of fees is as follows: 20 h.p. or 
less, $5; more than 20 h.p., $10: more than 30 h.p., $15; more 
Uutn 40 h.p., $25; all commercial vehicles, $7; motor cycles, $1; 
dealers and manufacturers, $50; operators, including owners, $1. 
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The revenue derived from registrations, fines and forfeitures is 
paid into the State treasury to be used for the repair and main- 
tenance of State roads imder the direction of the State board of 
public roads. 

Highway OffiddU 

Stale Board of Public Roads, Providence. — ^Frank Cole, Wil- 
liam C. Peckham, John F. Richmond, Benj. F. Robinson and 
Abram L. Atwood, members of board; Irving W. Patterson, engi- 
neer; Peter J. Lannon, clerk. 

Road Funds 

Total expenditures on trunk lines for construction to December 
31, 1915, 12,620,784.40; for reconstruction, resurfacing and re- 
pairs from 1905 to December 31, 1915, $1,247,973.65. The State 
expended for reconstruction and maintenance in 1915, $198,521.89, 
and for bridges $5596.77. 

The State board of public roads expect an appropriation for 
reconstruction to the amount of $200,(XX) for 1916. The income 
from the automobile law will be about $200,000 this year. All 
the towns of this State appropriate for their highways about 
$390,000 collectively each year. 

Publications 

State Commissioner of Highways 

Annual reports, 1895-^, to 188&-07. 
State Board or Public Roads 

Annual reports from 1902. 

Highway News, published quarterly. 
State Board of Agriculture 

Annual Report, 1890. Advantages of State aid to farmers. W. W* 

Armstrong. 
State General Assembly 

Report of the joint committee to examine into the condition of roads 
and public lughways of the State, 1895. 

[Approved by Pbtbb J. Lannon, 
Clerk, State Board of Public Roads.] 



SOUTH CAROLINA 

State Aid Legislation 

The State does not grant aid and has no highway department 
but considerable amount of efficient investigative and educational 
work is done in behalf of road improvement by the State com- 
missioner of agriculture, Hon. E. J. Watson. 
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Local Road Legidaiian 

Control over the roads is in the hands of the boards of county 
commissioners, with a county road supervisor or county engineer 
in inunediate charge of the work. Road taxes are worked out. 
Vehicles with tires over 4 inches wide pay 25 per cent less toll on 
toll roads than similar vehicles with narrower tires. 

Corwict Labor Law 

Any convict serving a sentence of six months or more, life 
sentence excepted, in the State penitentiary, or any county jidl 
or upon the public works of any county, shall be entitled to 
have one-tenth, of such sentence deducted for good behavior. 

The county supervisor of each county in the State may be 
allowed to use any of the convicts he may select, sentenced from 
bis county to the State penitentiary, without charge, for the 
purpose of working the roads of his county, or for such other 
purposes as he may deem proper. 

AiUomobile Registration 

The law provides for registration with the clerk of court of the 
county in which the owner resides. Registration for all motor 
vehicles is $1. No general provision is made for distribution of 
the revenue from registrations except that in 1914 an act was 
passed for Oconee County providing that the proceeds of register- 
ing motor vehicles therein, after deducting 5 per cent conunis- 
sion for collection, should go into the general road fund of the 
county. 

Road Funds 

The 1915 session of the legislature authorised Richland Coimty 
to issue $1,250,000 of 5 per cent 40-year highway bonds and Green- 
ville County to issue $950,000 of 5 per cent 40-year highway bonds. 
Other county road and bridge expenditures aside from the value 
6f the convict labor were approximately $1,000,000. 

Publications 

8taU Superintradent of Public Worki 
Report. 1832. 

State Affricultural Experiment Station. Clemton Agricultural College 
Bulletin 48. Broad and narrow tiree. 

Handbook of South Carolina issued by Department of Agriculture, Com- 
merce and Immigration, 1908. 

Commissioner of Agriculture, Commerce and Industries Reports for the 
years of 1009, 1910, 1911, 1912, 1913 and 1914. 
The eoonomio value of good roads, 1910. 
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Bulletin. Good roads— How to build and maintain them. M. Goode 

Homes. C.E., University of South Carolina, January, 1912. 

Route books, 6 vols. 1012. 

Washington to Atlanta hi{;hway route book. 
Sanitary and Drainage Commission, Charleston County. 

Annual reports, latest is for 1014. 

[Approved by U. S. 0£Sce of Public Roads 

and Rural Engineering.] 

SOUTH DAKOTA 

State Aid Legislation 

y A State highway department was established in July, 1913| 
consisting of a commission of three members, without salary. 
There is no provision in the road laws of the State for State aid 
or control of the highway, no funds being provided. The work 
of the commission is to give advice and conduct educational work. 

Local Road Legislation 

In some counties the roads are under county authorities and in 
other counties they are under township authorities. The road 
taxes are worked out. 

Local Bond Legislation 

It is provided in article 25, section 1137, of the revised code of 
1903, that the boards of supervisors of organized townships are 
authorized to issue coupon bonds when directed by a two-thuxia 
majority of the voters, at a town meeting called for that purpose. 
Under the amendment of 1911, chapter 250, these bonds or orders 
are to be payable in such amounts and at such times, not exceeding 
ten years from date, as two-thirds of the legal voters present ana 
voting shall determine, with interest not exceeding 6 per cent 
per annum, payable annually. The section of the original article 
agrees with this amendment in its provision that the above action 
may be taken at an annual town meeting duly advertised. 

Section 1139 of the original act provides that the board of super- 
visors must levy a tax for interest and principal not exceeding 15 
per cent of such maturing bonds, and section 1140 of the original 
act provides that whenever a petition bearing the signatures of 
two-thirds of the legal voters of a township adcs that an amount 
of money not exceeding 5 per cent of the taxable valuation of 
the town and not exce^ng $5000 be raised for the construction 
of any public road or roads, the supervisors shall issue and sell 
coupon Donds for the amount BpedBed. The term shall not asceed 




/ 
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twenty yean and the intereet ahall not exceed 10 per cent, pa3rable 
annufJIy, and these bonds are to be sold for not lea than par value. 
The interest and principal are to be provided for bv taxation. 
Money so obtained is to be used under the direction of the super* 
visors of the town involved. 

Convict Lobar Law 

When in the opinion of the sheriff any convict sentenced to hard 
labor can be more profitably employed outside of the jail or yard, 
it shall be his duty to employ said convict either in work on public 
streets or highways or otherwise. 

AuUmubUe Registration 

The law provides for annual registration with the secretary of 
State. The application for registration shall be filed with the 
coimty treasurer and the payment of fees made to him. The 
schedule of registration fees is as follows: Automobiles, $6; motor 
cycles, $2. 

Twelve and one-halt per cent of the gross revenue is transmitted 
to the secretary of State with the application to be expended in 
payment of costs in connection with registration. Elighty-seven 
and one-half per cent of the gross revenue shall bo retained by 
such county treasurer for expenditure only in gradinj^, crowning, 
draining, (bagging, graveling or macadamising pubhc highwa3rs 
of the county under the direction of the board of county commis- 
sioners. 

Highway Officials 

State Highway Commission,— F,. C. Issenhuth, cbairmani 
Redfield; N. O. Monserud, Sioux Falls; B. M. Wood, Ri4)id City; 

(Approved by E. C. Isssnbuth, 
Chairman, State Hii^way Commistion.] 

TENNESSEE 

State Aid Legislation 

In 1915 a State highway commission was created, consisting of 
the governor. State geologist, dean of the engineering department 
of the University of Tennessee, and three members appointed by 
the governor. The commission appoints a secretary, who must 
be experienced in road building. The commission is required to 
prepaxe a general highway plw of the State, showing tne main 
roads which, when improved, will form a connected system 
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throughout the State; to colleet statistics regarding the roads and 
bridg^ in the State; and to establish standards of road construo- 
tion and maintenance for the different counties. The commis- 
sion may be consulted by county and district road and bridge 
officers and these officers must furnish it with information con- 
cerning the roads and bridges in their charge. 

The commission is authorized to execute any agreements with 
the Federal government incident to receiving aid from the latter. 

Local Road Laws 

The local roads in a countv are under the county court, com- 
posed of the county judge and four lay members, who divide the 
county into road districts and appoint a road commissioner for 
each. The road commissioner appoints a road overseer for each 
section of his district. The coimty court also appoints a board of 
tiunpike commissioners to look after toll roads in the county. 
If any county does not care for road districts, it may elect a 
county board of road commissioners, of three members, to have 
charge of all roads in the county. 

Road Bond Lawa 

Under an act approved September 27, 1913, the coimty court of 
anv county, when authorized by a minority vote at an dection 
held for the purpose, may issue coupon bonds for highway pur- 
poses in any amount which will not increase the outstanding indebt- 
edness of the county to more than 10 per cent of the taxable 
valuation. These bonds shall bear interest at not exceeding 6 
per cent, shall not run for more than forty years, and shall not be 
sold for less than par; provided that a two-tiiirds vote may authorize 
a bond issue that may increase the outstanding indebtedness to 
an amount not to exceed 15 per cent. The county court provides 
the levy for interest and retiring the bonds and also for creating an 
annual maintenance fund equfd to 2 per cent of the bond issue. 

In case of federal aid, the court is authorized to appropriate an 
amount not to exceed double the federal aid, and, in case there 
are insufficient funds in the treasury, may issue bonds not to exceed 
t per cent of the taxable valuation. 

Convict Labor Law$ 

County convicts may be worked upon the public highways of 
the coimty, subject to the direction of the county court. State 
and county convicts may be worked by the State highway com- 
mission. 
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The report as to tiie healtii oonditions of the State penitentiary 
show 34.4 per cent tuberculosis infection, which has created a 
strong sentunent for a constitutional amendment to place the en- 
tire convict force of Tennessee upon the public roads, abolishing 
its convict lease qrstem. 

Automobile Regtibraiion 

Motor vehicles are registered with the secretary of State. The 
fees are $5 for automobiles for four persons or less, auto trucks and 
traction engines, $7.50 for automobiles for more than four persons. 
12.50 for motor cycles, $1 for registration of license with clerk of 
county where owner resides, $10 for dealers. Ten per cent of the 
proceeds are reserved for the maintenance of the State highway 
commission and the remainder forms a State highway fund spent 
under the direction of the State highway commission for the 
maintenance of roads in the sev^^al counties in proportion to the 
registration fees collected in them. 

Highwau OffieiaU 

State Highway Commiesionen. — Governor Tom C. Rye, Dean 
Chas. E. Ferris, Dr. A. H. Purdue, Arthur Crownover, W. H. 
Crox and Chas. F. Williams. Secretary, J. J. Murray, Nashville. 

Road Funde 

. There were no State road funds available in 1915. County 
bond issues and appropriations ^dded about $8,000,000. 

For 1916, about $125,000 will be available fr<Hn automobile 
registration for the maintenance of roads in the general highway 
plan. An eoual amount will be furnished bv Uie counties to be 
spent under State supervision. The bonds for sale in Tennessee 
on January 6, 1916, amounted to $3,500,000. The estimated 
county appropriations for roads in 1916 amount to $9,000,000. 

PiMicatione 

Stale ffif h way Commlsrioii 

Speeial messsfs of Qovsnior Maloofan R. Palteisoo to Iht 07th Oeatral 
Atsombly, Jaaaary. 1911. 
State Acricultural Experiment Statioa 

Bulletin, vol. S, no. 8, 1800. Road eonstraetioB* 

[Approved hr J. J. MinouT, 
Seoretary, State Departmsnt of Hii^wajt.] 
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TEXAS 

State Aid Legislation 

The State has no highway department and grants no aid to 
road improvement. 

Local Road Legislation 

The local roads are under the charge of the county courts. 
Where a county judge is chairman of a county court he usually 
appoints the county engineer or superintendent, while elsewhere 
the court makes the appointment. Road taxes are worked out. 

Local Bond Legislation 

Any county, political subdi^dsion, or other defined district of 
the county, upon a vote of two-thirds majority of the resident, 
property-holding taxpayers, may issue bonds for road purposes 
m an amount not to exceed, one-fourth of the assessed value of 
the real property therein. These bonds shall run for not less than 
twenty nor more than forty years, with such option of redemption 
as may be fixed by the commissioners' court, shall bear not more 
tlum 5^ per cent interest per annum, and must be examined by 
the attorney general and registered by the state comptroller of 
public accounts. The county commissioner's court shall le\y a 
tax sufficient to pay the interest on these bonds and produce a 
sinking fund sufficient to redeem them at maturity. Each polit- 
ical subdivision or defined district so issuing bonds shall be made 
a body corporate, and may sue and be sued in like manner as coun- 
ties. Tlie county commissioner in whose precinct the political sub- 
division or defined district is located shall be ex-officio road super- 
intendent of the road district, with power to contract for and on 
behalf of it. 

Convict Labor Legislation 

The commissioners court may require all male county convicts, 
not otherwise employed, to labor upon the public highways under 
•uch regulations as may be deemed most expedient. Each convict 
worked on the roads in satisfaction of any fine and cost shall receive 
a credit thereon of 50 cents for each day he may labor and reasona- 
ble commutation of time may be granted as d reward for faithful 
hervice and good behavior, provided same shall not exceed one- 
tenth of the whole time. 
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AtUomobile RegutraHon 

The law makes provision for registration with the clerk of the 
county in which any motor vehicle owner resides. The registra- 
tion fee is 50 cents. 

The revenue from registrations apparently goes to the clerk 
making the registration. 

Progress Report 

No State highway department has yet been established and it 
has been impracticable to obtain a comprehensive report showing 
the progress of road improvement thn>ughout the State. The 
county is the unit of administration in Texas and a lai^e number 
of the counties have made great progress through the issuance of 
bonds. 

Pvblications 

State UnivertitT— Mineral Sunr«;r 

Bulletins, 1901 to 1904. Nioe Tolumes. 1. Texas petroleum, 1901. 
3. Coal, lisnite and asphalt rocks, 1902. 
Department of AKriealture 

Bulletin 38. Kast Texas^Its topography, soil, temperature, agricul- 
tural products, people, rainfall, clunate, streams, etc. By R. T. 
Milner. 
Agricultural and Mechanical College, Division of Highway Engineering, 
Bulletin (volume 1, no. 1). The benefits of good roads. By Robert 

J. PotU. 
Bulletin (volume 1, no. 2). Earth roads. By R. L. Morrison. 
Bulletin (volume 1, no. 5). Highways, bridges, and culverts. By B. 

K. Coghlan. 
Bulletin (volume 1, no. S). Gravel roads. Bjr B. K. Coghlaa. 
Bulletin (volume 1, no. 7). Highway engineering. 
University of Texas 

Bulletin 62, 1915. Road materials of Texas. By James P. Nash, test* 



ing engineer. 



(Approved by U. 8. Office of 
Public Roads and Rural EngineeriDf . 
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UTAH 

State Aid Legislation 

The State road commission consists of the goveraor, the State 
engineer, the State treasurer, one member of the faculty of the 
A^cultural Ck>llege of Utah and one member of the faculty of 
the University of Utah, all of whom serve without compensation. 
The commission designates the roads which comprise the system 
of State roads; has charge of the expenditure of the State road 
building fund; furnishes plans, specifications and estimates for 
culverts, bridges and road construction on application of county 
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oommissioners; tests road materials, conducts experiments and 
investigations with reference to road construction when deemed 
necessary and prepares and issues a manual of road building and 
maintenance for mformation and guidance of public and local 
officials; keeps all maps, profiles and papers in the office of the 
commission for public inspection and rdTerence; submits report 
biennially to the governor. 

An appropriation is made from the general revenuesof the State 
as a State road fund. This fund is available for the construction 
and maintenance of State roads in each county in equal propor- 
tions. The law requires counties having an assessed valuation un- 
der 12,000,000 to duplicate one-fourth of the amount of the State 
road fund appropriated by the State for such counties, and coun- 
ties having an assessed valuation of more than $2,000,000 and less 
tiian $4,000,000 to duplicate one-half of the amount, and counties 
havinff an assessed valuation of more thim $4,000,000 to dupli- 
cate tne full amount. The State road commission dves notice of 
intention of road improvement, including amount of money avail- 
able in State fund tor the county, general outline of work, the 
amount of special tax levy to be pla<^ on property in county not 
later than June 1 of each year. The county commissioners accept 
or reject requirements of the State road commission within thirty 
days of receiving proposal from the latter. In case of acceptance 
the county commissioners are required to levy the special road 
tax, which is not to exceed 5 mills on all taxable property within 
the county, the amount thus realized to be used in connection 
with the county appropriation and State road building fund but 
not in lieu of the amount to be appropriated by the county. 
Should the county default in the payment of its proportion after 
its acceptance of the requirements, the State road commission is 
authorized to collect the amount of the default from any moneys 
due the county in the hands of the State treasurer. If the county 
commissioners of a county fail to accept the proposal of the State 
road commission within the time liimt specified, thecoimty for- 
feits its right to its proportion of the State road fund for that 
year which remains a part of the State road fund to be apportioned 
the following year. 

Where the streets of any city are or become a part of the ^s- 
tem of State roads, the city may levy a special tax, not exceedmg 
two mills, to be used in connection with the State road fund on 
the portion of the State road system within the city and to be 
expended under the direction of the State road conunission. 

The State road commissicm makes all plans, specifications and 
estimates for the improvements of State roads and awards con- 
tracts. State roads are kept in repair by the Siate road conmiis* 
sion. 
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Laeal Road Legislaium 

Jurisdiction vests in elected boards of county commissionerSi 
each of which is required to appoint a road commissioner annu- 
ally. 

Local Bond Legislation 

The board of county commissioners may contract bonded in- 
debtedness by an order specifying the purpose for which the in- 
debtedness is to be created and the amount of the indebtedness, 
and by providing for submission of the proposition to the dectors 
of the county at the next succeeding general election, or at a 
special election to be called for that purpose. At this election 
only such qualified voters as have paid a property tax in the 
county in the year preceding the election shall be permitted to 
vote on the question of issuing bonds. A majoritv of those voting 
shall be necessary to authorize the issuance of bonds. If the 
bonds are issued, the board shall levy a tax necessary to pay the 
interest on them and to create a sinking fund for their redemption 
at maturity. Bonds shall not be in an amount which, including 
existing indebtedness, will exceed 2 per cent of the value of the 
taxable property of the county. 

Convict Labor Legislation 

Convict labor may be utilised in providing road material and 
also actual construction. Prisoners m the county jail may be re- 

auired to work on the county roads under regulations made by 
ie board of county conmiissioners, and prisoners in the State 
prison may be required to work on the State roads. 

When State prison convicts are used in the oonstruction or im- 
provement of any State road, the work shall be under the author- 
ity and control of the State road commission, the State board of 
correction and the warden of the Utah State prison. 

The State board of pardons is reauired to make provision fw 
granting privil^es and reduction or sentence for good behavior 
on part of convicts employed on roads. 

Automobile Registration 

The law provides for registration with the secretary of State. 
The registration fees are as follows: $3 for each motor cycle, SIO 
for ea<m electric motor vehicle used only for pleasure purposes, 
$10 for each commercial motor vehicle used for carrying passen- 
gers for hire, SIO for each commercial vehicle or truck, $5 for every 
other motor vdiicle not exceeding 25 h.p., SIO for every other 
motor vehicle exceeding 26 but not exceeding 40 h.p., $15 for 
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every other motor vehicle exceeding 40 h.p. ; chauffeur's licenae, 
$2. 

The registration revenues are paid into the State treasury and 
there credited to the State road fund to be expended under the 
direction of the State road department. 

Highway OfficidU 

State Road Commission, SaU Lake City; Wm. Spry, chairman ; 
Richard R. Lyman, vice-chairman; W. D. Beers, Jesse D. Jewkes 
and Wm. Peterson. E. R. Morgan, State road engineer and sec- 
retary. The road commission appoints a State agent in each 
county to take charge of State road work. 

Road Funds 

An annual apropriation of $108,000 is made from the general 
revenues of the State for a State road fund. 

Publications 

State Road Commission 

First biennial report, 1009-10. 

Second biennial report, 1911-12. 

Road laws of the State, 1909. 

Road and highway laws. 1912. 

Third biennial report, 1913-14. 
State University-— State School of Mines 

Bulletin 2. Tests of macadam rock. 

Bulletin 3. Construction and maintenance of earth roads. 

Bulletin 4. Eksonomical design of reinforced concrete. 
State Engineer 

Fourth biennial report, 1903-04. 

Fifth biennial report, 1905-06. 

Sixth biennial report, 1907-08. 

Seventh biennial report, 1909-10. 

Eighth biennial report. 1911-12. 

Ninth biennal report, 1913-14. 

(Approved by E. R. Mobgait, State Road Engineer.] 

VERMONT 

State Aid Legislation 

The State highway commissioner is appointed by the governor 
for a term of two years, and has control over the expenditures 
of all moneys appropriated by the State for highway purposes. 
He shall annually allot the same to the town road commissioners, 
and furnish plans, specifications, and advice. He appoints not 
to exceed one supervisor for each county to asust him in the 
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performance of bis duties. The State highway commissioner 
meets the road and street commissioners of the several towns and 
villages at least once annually, and these commissioners receive 
their per diem and necessary expenses for attending the meetings. 

The selectmen and town commissioners select the roads on 
which State aid shall be expended, but such selection is subject 
to the approval of the State highway commissioner. The select- 
men and the State highway commissioner may agree upon any 
plan of expenditure deemed best in any such town. 

A State highway tax of 5 cento on each SlOO is annually assessed 
and the amount thus derived is apportioned to the towns upon 
the basis of the road mileage therem, which shall be certified to 
the State treasurer by the selectmen. A direct appropriation 
is made to be available to cities and towns, excepting^ mcoiporated 
villages, as follows: When a town shall vote to raise monev in 
addition to the amount required by law, an amount shall be 
apportioned to the town equal to the excess amount, provided 
it IS not less than SlOO or more than SIOOO in any one year. 

Provision is made for the supplying engineering services and for 
State aid on the building or rebuilding of bridges of less than 30 
foot span. The amount of State aid is not to exceed 25 per cent 
of the cost of the bridge, and in no case to excc^ $300. The ap- 
propriation is S15,000 for this purpose. 

Provision is also made for towns and State to unite in main- 
taining certain approved State roads under the patrol system, the 
town appropriatmg a proper amount and the State supplying the 
balance. 

Local Road Legislation 

One or two road commissioners are elected by the town each 
year, or they may be appointed by the selectmen, providing the 
town votes them the authority. The county court annually ap- 
points three persons as county road commissioners. 

Local Bond Legislation 

Any town or incorporated city may issue bonds to an amount 
not exceeding three times its grand list for the purpose of purchasing 
road-making apparatus and building permanent highwajrs therein. 
To authorize such bonds a two-thirds majority vote of all those 
cast at a meeting of the town or corporation for that purpose shall 
be necessary. These bonds shall be issued for a term not exceeding 
twenty-five years, with interest coupons attached bearing not to 
exceed 5 per cent interest. The town, city or village must by vote 
determine the time, place, manner of pa3rment, and the terms, de- 
nominations and conditions of such bonds. 
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Cofwict Lobar Legislation 

The sheriffs €i the several counties may employ or cause to be 
employed able-bodied prisoners confined in county jails, upon 
conviction for crime, in the improvement of the public highways 
within a radius of 30 miles from such jail and outside of a city or 
incorporated village. The county sheriff maices necessary rules 
for the proper care of such prisoners subject to the approval of the 
attorney-general and governor. The State highway commissioner 
shall designate subject to the approval of the sheriff the highways 
upon which labor shall be employed. The highway commissioner 
or his assistants shall direct the work. 

AutomobUe Registration 

The law provides for annual registration with the secretary of 
State. The schedule of fees is as follows: First r^^ration, per 
h.p., $1; second registration, per h.p., 75 cents; third and subse- 
quent registrations, per h.p., 50 cents; operators, including own- 
ers, $2.00; manufacturers and dealers, $25. 

The net registration revenue is paid into the State treasury to 
be expended for the repair and maintenance of mwi thoroughfares 
and State roads under the direction oi the State highway com- 
missioner. 

Highway Officials 

State highway commissioner, Stoddard B. Bates; derk, M. K 
Shedd; office, Franklin. 

Progress Report 

Of the 15,000 miles of roads in the State, about 4000 miles were 
improved in 1915 at a total cost of about $450,000. About 
$200,000 was spent on maintenance. The plan of improvement is 
to concentrate the work on the worst places on the 4000 miles 
of main roads instead of building long stretches of new roads. 
In this way the main roads have no very poor sections, after the 
spring thaws are over; about SXX) miles of road, all told, were 
built m this way in 1915. Gravel roads seem to answer Vermont 
conditions most satisfactorily. 

In 1913 a beginning was made in systematic maintenance by 
establishing about 70 miles of patrol routes on the trunk roads. 
These routes were increased to 280 miles in 1914 and 446 miles in 
1915. 

Road Funds 

State appropriations for 1916, $200,000; voted by towns to 
get State aid (estimated), $125,000; 6 per cent tax apportion- 
ment, $120,000; total $445,000. 
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For maintenance of the State roads only, there will be expended 
by the State an estimate of S140|000; expended by the towns, a 
minimum, $140,000; total $280,000. 
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State Highway Commissioner 

Reports, first to eighth 
State Board of Agriculture 



Reports, first to eighth; 1809-1900 to 1918-14. 



Biennial Report, seeond, 1878-74. Highways. A. B. Halbert. 
State Legifiature— Senate 

Journal 1865. Report of committee on roads. 

[Approyed by M. £. Sbbdd, Clerk, Stale Highway Commission.] 

VIRGINIA 

State Aid Legislatum 

A State highway eonmiissioner is appointed by the governor, 
with the consent of the general assembly, for a term of six years. 
The commissioner^ together with the professors of civil engineer- 
ing of the University of Virginia, the Virginia Military Institute, 
and the Virginia Polyteclmic Institute, constitute the State 
highway commission. The State highway commissioner is 
required to be a citiien of the State and a civil engineer versed 
in road building. 

The State highway commissioner has supervision of the con- 
struction and maintenance of main-traveled roads of the State. 
may recommend to the governor and local authorities needed 
improvements, collect information and disseminate the same, 
and give advice. 

Whenever the local authorities of any county desire to i>er- 
manently improve any main road, they may inake application 
to the State highway commissioner, If he approve such appli- 
cation he shall mepare plans, specifications, and estimates and 
submit a copy of same to the local authorities. If they decide 
to improve said road, they may make application to the State 
commissioner for State aid, which may be money aid or convict 
labor. If money aid is desired, the local authorities shall agree 
that the county will bear one-naif of the cost of improvement 
and the State highway commissioner shall advertise for bids 
and the local authorities award the contract subject to the ap- 

Sroval of the State highway commissioner. The work shall be 
one under his supervision. The money aid is apportioned among 
the counties of the State according to the total amount of State 
taxes paid by the respective counties. If a county pays more 
than 60 per cent of the expense it shall be entitled to receive 
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annual apportionment until the reeeipts from the State shall 
equal 50 per cent of the cost of such permanent improvement. 

If convict labor is desired, the local authorities shall under- 
take to supply necessary materials, tools, and teams, and have 
the work done under the supervision of a civil engineer, to be 
supplied by the State highway commissioner, at a salary not 
to exceed S1200 a year, to be paid by the county. The State 
commissioner then makes requisition on the superintendent of 
the penitentiary for such convicts as he may deem necessary. 
If the local authorities desire to do the work by contract, the 
labor of the convicts may be estimated at SI per 10 hour day, 
and the State grant in tlus way not more than 40 per cent of the 
contract price. Counties may not receive both convict labor 
and money aid in the same year. Any county may use its appor- 
tionment of State money in the construction of bridges, and any 
county may determine what part of its 60 per cent of the cost 
of road or bridge construction shall be borne by the sub-divisions 
of the county. 

Whenever any county or district shall issue bonds for road 
improvement, application shall be made to the State highway 
commissioner for a competent highway engineer to make plans 
and specifications and supervise the work, which shall be awarded 
to contract jointly by the State highway commissioner and the 
local authorities. The proceeds of automobile fees are expended 
under the direction of the State highway commissioner. 

Local Road Legislation 

Jurisdiction over roads vests in the county boards of super- 
visors. Each board is authorized to appoint a county road super- 
intendent or a road superintendent for each magistenal district or 
group of districts, or it may appoint both county and district 
superintendents. 

Local Bond Legislation 

Upon the petition of a majority of the board of supervisors of 
any county or upon the petition of 150 freeholders of a county to 
the circuit court thereof, the circuit court may order an election 
to determine whether the board of supervisors of the county shall 
issue county bonds for road purposes. A majority of the qualified 
voters of the county will be necessary. The amount of the bonds, 
including all bonds previously issued and remaining unptud, shall 
in no case exceed 10 per cent of the total taxable value of the county. 
These bonds shall be issued in denominations of SlOO or some multi- 

Ele thereof, shall bear not to exceed 6 per cent interest, and shall 
e payable not exceeding thirty-four years from the date thereof, 
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but may, in the discretion of the board of supervisors, be made 
redeemable at such time or times as the board may prescribe and 
stipulate upon the face of the bonds when issued. After the issu- 
ance of the bonds, a tax shall be levied in the county on all property 
liable to State tax to an amount sufficient to meet the interest on 
the bonds and create a sinking fund for their redemption at ma- 
turity. 

The board of supervisors^ or local county road board if there be 
one, shall apply to the State highway commissioner for, or shall 
employ a competent road engineer to make plans and specifications 
for and supervise the improvements made from the proceeds of 
the bond issue. 

Bonds may be issued by any county for the purpose of macad- 
amising or otherwise improving the public roads and bridges of 
any magisterial or road district in such county. Before the bonds 
are issued, a petition signed by a majority of the board of super- 
visors of the county or by fifty freeholders of any magisterial dis- 
trict or districts in the county shall be presented to the circuit 
court of the coimty, which shall order an election to be held to 
determine whether the bonds shall be issued. A majority of 
the qualified voters of the district voting thereon shall be necessary 
to carry the election. The amount of these bonds shall not exceed 
10 per cent of the total assessed taxable values at the time in the 
magiste^al district. These bonds shall be in denominations of 
SI 00 or some multiple thereof, shall bear not exceeding 6 per cent 
interest per annum, and shall be payable within not exceeding 
thirty-four years from the date thereof, but may, in the di»> 
cretion of the board, be made redeemable at such time or times 
and upon such notice as the board may prescribe and stipulate 
upon the face of the bonds when issued. The necessary tax levy 
shall be made by the board on all taxable property liable to State 
tax in the magisterial district, in order to meet the interest on the 
bonds and to create a sinking fund for their redemption at maturity. 

Under a clause in article 5 of chapter 76 of the laws of lOOiS, 
when more than 50 per cent of the expense of permanent road 
improvement in any county is expended in accordance with pro- 
visioas of the act, that county shall be entitled to receive its 
annual apportionment of State aid until its receipt from the Statt 
on that account shall e<^^ 50 per cent of the expense. 

Cofund Labor Legislatum 

After May 1, 1913, all male prisoners confined in the Stnta 
penitentiary shall be subject to work on the State convict road 
force, except those considered unsafe b^ the superintendent 
The road force shall be under the directum of a dvil engineer 
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appdnted l^ the State highway comTniwioner, or ci % guard so 
appointed who shall be wdl vened in road building. When local 
road authorities desire to make permanent improvement by con- 
tract, the State may furnish such force of convicts that at $1 per 
day will amount to 40 per cent of the contract price. 

AutomobUe BegistraHon 

The law provii^es for annual registration with the secretary of 
State. The schedule of fees is as follows: 20 h.p. and less, $5; 
21 to 44 h.p., SIO; 45 h.p. and over, $20; motor cycles, $2; manu« 
facturers and dealers, $50; chauffeur's license, $2.50. 

The net registration revenue is paid into the State treasury to be 
credited to a special fund for expenditure in permanent improve- 
ments of the main highways of the State, under the direction of the 
State highway commissioner and in accordance with the State aid 
highway act of 1908. 

Highway OffiddU 

State Highway Commission, Richmond. — G. P. Coleman, State 
highway conmiissioner; Wm. M. Thornton, dean, engineering 
department* University of Virginia; Col. T. A. Jones, professor of 
civil engineering, Virginia Military Institute; R. B. H. Begg, dean 
engineering department^ Virginia Folytechnic Institute; C. B. 
Scott, assistant commissioner; B. Atkins, clerk; D. McDonald, W. 
F. Cocke, F. D. Henley, A. H. Pettigrew, S. Li von Gemmingen and 
C. S. Mullin, division engineers; C. D. Snead, bridge engineer. 

Progress Report 
Roods btdlt dturing the year ending September SO, t9t$ 



Macadam— Money aid 84.25 $302,517.10 14,302.87 

Macadam-Conviot Ubor 74.01 204,760.55 3,802.71 

158.26 657,277.74 4,153.15 
Previously graded 

Maeadam— Money aid 27.67 72,078.38 2,637.45 

Macadam— Convict labor 2.55 6,432.43 2,522.52 

80.22 70,410.81 2,627.75 

Bituminous macadam— Money aid. 15.37 146,015.03 0,558.55 
Bituminous macadam— Convict 

Ubor 4.51 84,823.20 7,721.33 

10.88 181,738.28 0,141.76 
Bituminous macadam— money aid 

(previously graded) 1.65 5,562.78 8,371.88 

Gravel- Money aid 80.07 200,583.86 2,353.02 

Oravel-Conviot labor 21.26 40,318.63 1,806. tf 

110.88 240,002.40 2,265.05 
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Shell— Money aid 4.51 $8,108.54 $1,797.90 

Bhale-Convict labor 8 .29 10,213 .36 8,104 .36 

Soilorsand-cUy— Monevaid 259.29 225,432.85 869.42 

BoU or sand-cUy— Convict Ubor... 106.80 143,689.27 1,345.40 

866.09 869,122.12 1,006.28 

Grading— Money aid 125.65 265,696.45 2,114.57 

Qrading-Conviot Ubor 26.67 66,158.13 2,480.62 

152.82 331,854.58 2,178.67 
Surf aoe treatment of old maeadam 

—Money aid 40.34 18,868.81 467.74 

Surface treatment— Convict labor. 8.37 6,942.43 829.44 

48.71 25,811.24 529.80 

Bands Usuedfor road building 9ine$ Oetob€r /, tOti 

Buckingham $50,000.00 

Fairfax (Providence District) 50,000.00 

Lunenburg (Lewiaton and Lochleven) 65,000.00 

Mechlenburg (Blueetone District) 80,000.00 

Montgomery (Christiansburg District) 100,000 .00 

Nelson (Lovinnton District) 85,000.00 

Northampton (Eastville) 50,000.00 

Prince William (Occoquan) 16,000.00 

$396,000.00 
To October 1, 1914 $6,675,100.00 

Total $7,071,100.00 

Road Funds 

The State contributed to road and bridge construction in the 
various counties approximately $500,000, which, together with 
bond issue funds and amounts raised locally by tne countieSi 
makes a total for the year of 12,002,206.72 exi>ended in the con- 
struction of 846 miles of road and 70'bridges. 

The State appropriated for 1915 $185,000 as cash SUte aid, 
$200,000 for maintenance of State convict force, and derived 
about $170,000 from automobile fees, or a total of $555,000. 

PiMicaUcn$ 

Agrfcultoral 8tate Experiment Station 

Bulletin 34, 1808. Road improvement. 
Btate Highway Commitdoner 

Annual Reports. 6rst to seventh; 1906-07 to 1910-11, 1912, 1918, 1914. 
8tate Board of Public Works 

Reports, 1816, 1818, 1819-20, 1823 to 1847, 1849 to 1866, 1866 to 1876. 

[Approved bv Qborob P. CotMUA«t 

StMe Highway Commiasioaer.) 
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WASHINGTON 

State Aid LegialaHan 

The public highway fund is derived from a tax of one mill on 
all property, and is used for the construction of State roads. A 
system of primary and secondary State roads has been established 
by the legislature; primary State roads are built and maintained 
by the State; secondary State roads are built by the State and main- 
tained by the counties. The legislature makes appropriations from 
the public highway fund for construction of designated portions of 
the State roads, and for the maintenance of t£e State highway 
department. Seven and one-half per cent of the public highway 
fund is set aside for maintenance of primary highways. Con- 
struction and maintenance of State roads is under the direction of 
the State highway commissioner, appointed by the governor for 
a term of four years. He is required to compile statistics relat- 
ing to public highways throughout the State, give advice to local 
officials, and make recommendations as to needs of highways, with 
estimated cost; he is also charged with special investigations and 
duties by the legislature. The State highway board apportions 
the amounts appropriated by the legislature for any State road 
to be expended within the boundaries of the several counties 
through which the road may pass; awards all construction con- 
tracts; and decides matters of general policy in connection with 
the work of the State highway commissioner. 

The permanent highway fund is derived from a tax of 1.5 mills 
on all property; is paid into the State treasury and credited to 
each county in the full amount paid by such county. It is ex- 
pended on contracts for surfaced road construction, under certain 
statutory restrictions. A road improvement under this law may 
be initiated by the board of county commissioners on its own 
motion, when the entire cost of construction, except engineerinjg 
supervision, is paid from the fund; or may be initiated by a peti- 
tion signed by the owners of not less than two-thirds of the prop- 
erty fronting on the section of the road to be improved, in which 
case at least 15 per cent of the cost is assessed to the abutting 
property. Plans and specifications for such work are prepared by 
the county engineer, subject to the approval of the State highway 
commissioner. All payments made for such work have to^ be 
approved by the State highway commissioner, who also examines 
and accepts the completed contracts. The expenses of the county 
engineer in connection with these improvements are paid from the 
general county funds; the expenses of the State highway commis- 
sioner are paid from his office appropriations. Five per cent of 
the fund is set aside for the maintenance of roads constructed 
under the provisions of the act. 
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The State highwav board is authorised to establish State quar* 
ries to be operated oy convict labor. The material prepared at 
such quarries is used on State roads, or by any city, town or 
county after the State road requirements have been met, or may 
be sold in the open market after State and municipal needs are 
satisfied, at a price of not less than 10 per cent above the esti- 
mated cost of production at place of deUvery. 

Local Road Laws 

The roads of a county not under the township system are in 
charge of the board of county conunissioners. The board divides 
the county into districts and appoints a supervisor for each. A 
county engineer is elected biennially. 

Where a county has adopted the township system, the roads 
are under the commissioners or supervisors of each township. 

Local Bond LegislaHon 

There are in Washington three operative statutes passed and 
effective in the years 1890, 1893 and 1913, respectively. The last 
two are very similar, and the act of 1913, as therem stated, is 
intended to confer additional power and authority. Bonds may 
be issued under the provisions of either of these statutes. 

The board of county commissioners of anv county may, by the 
act of 1890, whenever a majority of them snail so decide, submit 
to an election the question of issuing coupon road and bridge 
bonds in an amount not to exceed 5 per cent of the taxable proper^ 
in the county, bearing not to exceed 6 per cent interest per annum, 
and payable at such time as may be &ced by the board of county 
commissioners. This proposition may be submitted at a general 
electicm and a majority of three-fifths of the votes cast is necessary 
to authoriie the issue of these bonds. If bonds are issued, the 
county conunissioners must ascertain and levy annually a suffi- 
cient tax to pay the interest on them when they become due and 
to create a sinking fund to redeem them at maturity. 

The county commissioners are authorised bv the act of 1893 
to establish and construct a system of improved roads on petition 
setting forth that the public welfare requires that such improve- 
ments should be begun without delay and that the county has 
not sufficient funds. If the commission shall approve the petition, 
they may by resolution direct that an election be called on the 
ouestion of issuing bonds of the county to provide funds. If 
tnree-fifths of those voting are favorable, the commissioners shall 
issue the bonds and negotiate their sale at not less than par value!* 
These bonds shall be made pasrable to the bearer within not more 
than twMity years from Uieir date and shall bear not sT<nading 6 
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per cent interest. Bonds shall not be issued under the provisions 
of this chapter in such an amount as will make the aggp*egate indebt- 
edness of the county exceed 1^ per cent of the value of taxable 
property therein. When bonds are issued, the board of county 
commissioners is authorized and required annually to levy and 
collect a tax sufficient to pay the interest on them, and, in case 
they are to run longer than ten years, they shall annually levy 
and collect, beginning with the annual tax levy succeeding the 
expiration of ten years from the date of the bonds, an additional 
tax to provide a sinking fund for the payment ot the principal 
thereof. This annual sinking fund levy shall be at least equal to 
10 per cent of the amount of the bonds issued. 

An act passed in 1913 authorizes the board of county commis- 
sioners of any county to submit to the voters of the county the 
question of issuing negotiable coupon road bonds in an amount not 
to exceed 5 per cent of the taxal)le property of such county. This 
question may be submitted at the general election or at a special 
election called for that purpose. A three-fifths majority of the 
votes cast shall be necessary to authorize the issuance of the bonds. 
If issued, they shall run not to exceed twenty years and bear 
not to exceed 6 per cent interest. The provisions of this act shall 
apply not only to roads which are or shall be under the general 
control of the county, but also to all parts of the State roads in the 
county and to all roads which are situated or are to be constructed 
wholly or in part within the limits of any incorporated city or 
town therein; provided that the board of county commissioners 
finds tiiat they form or will become a part of the public highway 
system of the county; provided further that no proposition for 
bonds shall be submitted which proposes that more than 40 per 
cent of the proceeds thereof shall be expended within any city or 
town or within any number of cities and towns. After the bonds 
are issued, the county commissioners shall levy an annual tax 
sufficient to pay the interest and at least five years prior to the 
maturity of the bonds, and thence forward each year until their 
maturity the county commissioners must ascertain and levy a tax 
sufficient to accumulate during the last series of years a fund equal 
to the principal of all the bonds then remaining outstanding and 
unpaid. The proceeds of this tax shall go into a sinking fund for 
the discharge of the bonds. 

Convict Labor Law 

Whenever there are persons confined in the State penitentiaiy 
who are physically able to perform manual labor upon the public 
highways and who shall not be engaged in other work required by 
t^e State board of control, the same may be employed upon the 
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ooDBtruction and improvement of the public highwajrt within the 
State. 

The board of control shall monthly certify to the State highway 
cmnmissioner the number of persons in the mstitution named who 
may be used for the work authorized under this act, and the state 
highway commissioner shall, whenever possible use such persons 
in the building or repair of public roads. 

All work shall be under direction and supervision of the State 
highway commissioner^ but the control and management oi the 
convicts shall be under the supervision of the State board of 
control. All expense of care, maintenance and transportation 
above 25 cents per day for each convict shall be paid from the 
funds authorized to be used on the road being improved. Twentv- 
five cents per day shall be paid from the fund appropriated for we 
maintenance of the penitentiary. 

County conmiissioners may order jail prisoners to work on the 
public roads under direction of the sneriff at a distance of not to 
exceed 5 miles from place of detention. 

AiUomobile Registration 

Application for a motor vehicle license is made to the county 
auditor, and is forwarded to the secretary of State, who issues a 
license and number plates. 

The annual license fees are based on horse power and capacity, 
as follows: 

All motor cycles, $2.50. 

Automobiles, 25 h.p. or under, S3; 25 to 40 h.p., S5; 40 h.p. and 
over, $7.50; public, per horse power, 50 cents. 

Motor trucks, under 2 tons capacity, $10; 2 tons and under 
3, $15; 3 tons and under 4, $20; 4 tons and not over 5, $25. 

Motor trucks for hire, under 2 tons capacity, $20; 2 tons and 
under 3, $30; 3 tons and under 4, $40; 4 tons and not over 5, $50. 

Auto stages pay at the rate of 50 cents per horse-power and 
in addition $1 per passenger capacity of the vehicle. 

Demonstration motor cycles, $3; all other demonstration motor 
vehicles, regardless of horse-power or capacity, $5. 

The costs of administration of the law are paid from the receipts 
of fees. The balance of the fees is paid into the permanent high- 
way maintenance fund. Fines are paid into the same fund. 

Highway Officials 

State Highway Board, Olympia. — Governor Ernest Lister, chair- 
man ; Thomas G. Bush, Acting State highway comnussioner, secre- 
tary ; Edward Meaih. State treasurer; C. W. Clausen. Slate audi- 
tor, and Charles A. Reynolds, chairman of the public aervice 
commission. 
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Road Funds 

The 1915 legislature appropriated $2,152,288 for State roada 
for the two years ending March 31, 1917, and reappropriated $153.- 
640 for that purpose; it also appropriated $4,000,000 for perma- 
nent higbwa3r8. It was estimated that $4,000,000 of county 
funds would also be spent during the two years. 

Publicatians 

State Hifchway Department 

Bulletin 1. State and county road laws by lesblature of t907. 
Bulletin 2. Report to Goyernor of Washington on eonyiot labor on 

8tate roads. 
Bulletin 3. State ^d roads. 

State inyestigating committee, highway department. Report of the 
board of control on Stale rook crushing plants; working convicts 
on State roads and at crushing plants. 
Biennial repcirts, \m\, 1908, 1010, 1912. 
State Agricultural Experiment Station 

Bulletin 39. 1899. Road improvement. 
State Geological Survey 

Bulletin 2. The road materials of Washington. 

(Approved by Wic. R. Rot, Ex-State Highway Commissioner.] 



WEST VIRGINIA 

State Aid Legislation 

At the 1913 session of the legislature a law was enacted estab- 
lishing a State road bureau consisting of the professor in charge 
of the railway and highway department of the State university 
to be chief road engineer and chairman of the bureau; the director 
of the State experiment station and two additional members 
to be appointed by the governor. Both of these two members 
shall not be appointed from the same political party. The pro- 
fessor in charge of the railway and highway department at the 
State university is to be appointed by the governor. The bureau 
is to give instruction and advice in road building, collect data, 
test materials, and have such supervision of the roads of the 
State as is consistent with the constitutional provision on this 
subject and to see that all road laws are enforced. 

The State grants aid to the counties in the form of convict 
labor to be employed under the supervision and in accordance 
with the plans and specifications of the State road bureau. 

The road bureau is stationed at the University and a highway 
laboratory has been established preparatory to testing road 
materials. 
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A special course in highway engineering has been provided. 
The law requires aU county road engineers to attend this course 
for at least 10 days in each year. About 150 attend. 

Road Bond Legislation 

The county court of any county may improve the main roads 
thereof, and may pay for them by the issuance of the bonds of the 
county. In this case the court, upon petition of fi^ty legal voters 
of the county, shall submit the proposition at a general school or 
special election, and a three-fifths favorable vote of all votes cast shall 
be necessary to authorize the issuance of the bonds. The amount of 
bonded indebt^lness that may be outstanding at any one time 
shall not exceed 5 per cent of the value of the taxable property within 
the county. Interest on these bonds shall not exceed 6 per cent, 
and the bonds shall be sold at not less than par. The term not 
exceed thirty-four years, and an annual tax shall he levied on all 
property subject to taxation in the county su£Bcient to meet the 
interest and to create a onking fund for the redemption of the 
bonds at maturity. 

In like manner the county court may issue road bonds of any 
magisterial district within the county. 

Local Road Legislation 

Three county commissioners, elected for six years, one every 
two years in November at regular elections, have control of roads. 
The county commissioners may appoint a county engineer to 
serve one year. 

Comnct Labor Laws 

Circuit, criminal and justice courts shall sentence convicts to 
work on roads and bridges under the county court, its agents or 
engineer. County courts may apply to the State board of con- 
trol for State prisoners to work upon the State highwa3r8 of the 
county. The appUcation will be granted if prisoners are avail- 
able, provided tne State board of control may for good cause re- 
fuse to grant any application. A total of 72,531 days' work was 
done by convicts on roads in 1915. 

Road Funds 

There are no State funds for road work; the appropriation for 
the State road bureau is $10,300. 

The levies for road and bridge purposes for 1915-16 were 
$1,900,000 and county bonds to the amount of $5,413,000 were 
voted. 
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AtUomobUe Registration 

The law provides for annual registration with the State audi- 
tor. The fee for motor vehicle registration is $10. Chauffeur's 
license (perpetual) $2. The registration revenue is not applied to 
roads but goes into the general fund of the State. 

Highway OfficiaU 

State Road Bureau. — ^A. D. Williams, chairman and chief road 
engineer, Morgantown; the director of the State experiment station 
ex-ofScio and two members appointed by the governor. Personnel 
John Lee Coulter, Morgantown; A. H. Groy, Cameron; J. W. 
Lynch, Union. 

Publications 

State Highway Inspector 

Partial report, 1908. 
State Department of Public Roads 

Biennial Report, first, 1909-10. 

Circular, September, IW9. Construction and use of spUt-log drag. 

Circular, August. 1910. 

Circular, September, 1910. 

Circular, October, 1910. 

Bulletin 1. Hoad drags, their construction and use. H. E. Williams. 

Bulletin 2. To the county road engineers. 

Bulletin 3. Opinion of the attorney general in regard to the road and 
bridge funds of West Virginia. 

State road map, 1911. 

Bulletin 1. Road law, July, 1913. 

Bulletin 2. Road officials, Februaryf 1914. County and State. 

Bulletin 3. Road drags, construction and use. 

Bulletin 4. Prison labor. 

Bulletin 5. Earth and sand clay roads. 

Bulletin 6. Program road school, 1914. 

Bulletin 7. Study of West Virginia sands. 

Bulletin 8. General specifications for steel highway bridges. 

Bulletin 9. General specifications for concrete highway bridgM. 

Bulletin 10. General specifications for substructures highway bridges. 

Bulletin 11. Testing of road materials and laboratory report. 

Bulletin 12. Specifications and contract for highway constructions. 

Bulletin 13. Specifications and contract for macadam highway con- 
structions. 

Bulletin 14. Specifications and contract for concrete highway con- 
structions. 

Bulletin 15. Specifications and contract for brick highway construe- 
tions. 

Bulletin 10. Culyerts and drains. 

Bulletin 17. Rules for sunreyors and camps, prison work, eto. 

Bulletin 18. Proceedings road school, 1914. 

Bulletin 19. First annual report State road bureau. 

Bulletin 20. Program road school, 1915. 

Bulletin 21. Second annual report. 

Bulletin 22. Road bonds, laws and tables. 

Bulletin 23. Program of road school, 1916. 
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CireulAT 1. SiKn poits. 

Circular 2. Rules for testing material. 

Circular 8. Duties county omcials. 

Circular 4. Suggestions for good roads days, May 28, 29, 1914. 

Circular 6. Our roads and resources. 

Circular 6. Grades and excavation. 

Circular 7. Instructions to county court. 

Circular 8. The young man's interest in gpod roads. 

Circular 9. The young woman's interest in good roads. 

Circular 10. Judge Wood's decision on road and bridge contract 
notices. 

[Approved by A. D. Williams, Chief Road Engineer.] 

WISCONSIN 

State Aid LegtsUdian 

The State highway commission consists of five members, who 
are non-paid except actual expenses. Three members are ap- 
pointed by the governor. The dean of the College of Engineer- 
ing at the University of Wisconsin and the State geologist are 
members ex-officio. The State highway engineer is appointed by 
the State engineer with the approval of the State highway com- 
mission. 

The boards o£ county supervisors are required to select a con- 
tinuous syBtem of roads known as the county system of pros- 
pective State highways. These roads may be constructed by the 
town, county and State jointly, or by the county and State 
jointly. In the former case, the town, county and State each 
assume one-third of the cost; in the latter case, the county as- 
sumes three-fifths of the cost and the State two-fifths. This ap- 
pUes to both road and bridge construction. 

Improvements on this ro^ system are made by a county high- 
way conunissioner, elected by the county board, under the gen- 
eral directions and in accordance with the plans and specifications 
of the State highway conunission. A State county road and 
bridge committee, elected by the county board or appointed by 
its chairman, is empowered to purchase and sell county road ma- 
chinery, to enter into road and bridge contracts in the name of 
the county, to generally direct the expenditures of all road funds, 
and to see that all arrangements for the construction and main- 
tenance of highways and bridges provided by the county board 
are properly carri^ out. 

After improvement, State roads and bridges are maintained by 
the counties. 

Local Road LtgUlaHon 

The county board of each county elects a eounty highway 
commissioner. Upon the first election, he serves one year; upon 
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the second and succeeding elections, two years. The county 
highway commissioner is in charge of all construction and main- 
tenance work, except that the county committee acts as a board 
of directors jointly with the State highway commission in the 
general control and conduct of the work in each county. 

General jurisdiction over all roads other than those on the 
State system in each town is in the hands of town boards, con- 
sisting of three members elected annually. The method of pay- 
ing the road taxes is determined by statute. The poll tax is in- 
cluded in the tax roll and levied against all males within the 
legal »ge limits. The cash system of payment of road taxes pre- 
vails in most counties. 

Local Bond Legislation 

Any county, through its board, may issue nontaxable coupon 
bonds bearing interest at 5 per cent, payable semiannually, for the 
original improvement of any portion of the system of prospective 
State highways. The bonds may run not to exceed ten years, and 
the entire issue, when added to other county indebtedness, must 
not exceed 5 per cent of taxable property, as ascertained by last 
assessment. The bonds may not be sold below par outside of the 
county until the residents of the county have had a reasonable 
opportunity to purchase them, and when sold, the proceeds must 
be apportioned to the respective towns by the county board. The 
form of the bonds is to be approved by the State hi^way conmiis- 
sion, and the bonds are to be printed from plates furnished by the 
conunission. 

The bonds are to be divided as to denominations and due dates 
so as to have an equal amount payable each year. The interest 
and principal are provided for fay a direct tax to be assessed by 
the county board. Provision is dso made for the issuance of 
bonds conditioned upon the pa3anent of all interest by private 
subscriptions, but money or approved securities must be first 
deposit^ to secure the pa3mient of this interest. State aid may 
be obtiuned upon proceeds from bond sales not to exceed one-half 
of the tax levy in the county for the payment of the face of the 
bonds. 

No bond issue shall be authorized for more than one-fifth of 1 
per cent of the assessed value of all the taxable property in the 
county until the proposition has been submitted to a vote of elec- 
tors of the county, and a majority of those voting have been favor- 
able. A petition signed by qualified electors equal to 10 per cent 
of the number of votes cast for governor at the last general election 
may secure the submission to a vote of any proposition to issue 
bonds. 
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Any town may issue bonds for the original improvement of any 
portion of the system of prospective State highways in a manner 
similar to that of the county, except that the proposition must, 
without exception, be submitted to a vote of the qualified electors 
of the town at a regular town meeting, or at a special meeting 
called for the purpose. The rate of interest and other terms <» 
the bonds are practically identical with those of the county. 

Canvid Labar 

The law provides that convicts in county jails may be used in 
quarryine stone for road work. The law also provides that con- 
victs in t£e State prison may be used in the construction of roads. 
The employment of convicts on State roads is optional with the 
counties. A number of the counties may use convicts for their 
work in 19ie. 

AxdofndbiU RegistraHan 

The law prov^'des for annual registration with the secretary of 
State. The schedule of fees is as follows: Motor cycle, $2; aU 
other motor vehicles, $5; dealers and manufacturers, for each 
garage, $10. 

Three-fourths of the net registration revenue is returned to the 
county from which collected at the end of each year, to be ex- 
pended in repairing highways outside of incorporated towns and 
cities. The remaining amount is credited to the State highway 
fund in the State treasury. 

Highway Offidak 

Wiacormn Highway Cammissian, Maduon. — J. A. Haselwood, 
chairman, Jefferson; W. O. Hotchkiss, State ^legist, Madison 
(ex-ofiicio) ; F. E. Tumeaure, Madison (ex-ofScio) ; John S. Owen, 
Eau Claire; J. H. Van Doren, Bimamwood. 

A. R. Hirst, State highway engineer; M. W. Torkelson, bridge 
engineer; WilUfun Dawson, chief clerk. 

Road Funds 

The State-aid law was passed by the legislature in 1911, and at 
that time an annual appropriation of $350,000 was made. This 
did not prove enough to meet the State's full one-third, as proposed 
by law, as 511 towns voted a total of $422,163 for road improve- 
ment, and 125 towns voted a total of $55,133 for bridge improve- 
ments. 

In 1912 the amount available for State-aid was $350,000 plus 
$28,000, the latter amount being 25 per cent of the net proceeds of 
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the automobile fund of the State. It waa sees, however, that 
$378,000 waa totally inadequate to meet the demanda of the towns, 
which asked for $830,000. When the legislature met in January, 
1913, they made an additiooal appropriation to meet the demands 
of the towns. There was, therefore, avulable for 1913 work, 
$2,500,000 in round numbers. 

There was available for construction in 1914 the sum of $4,330,- 
000 made up of a State appropriation of $1,230,000 and town and 
county appropriations of $3,100,000. Appropriations for 1915, 
including balances of about $300,000 carried over, and $3,670,000 
appropriated by State, counties and towns, amounted to $1,000,- 
000. 

For 1916, the amounts available from the towns, counties, and 
State amount to about $3,600,000 in round numbers. 

The appropriation for the support of the commission in 1916-17 
is $65,000. The counties now pay the actual cost of Burvejrs 
made by the commission for them, which was formerly a charge 
against the appropriation for the commission. 

Progress Report 

There are 75,887 miles of road in Wisconsin, which has2,500,000 
population, nearly 2,000,000 living in rural districts. A 9-foot 
road has proved most economical for local conditions. The 
miles of road improvements carried out to the close of 1915 are 
as follows: 
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Romd Pamphlet 2. Earth road drag. A. R. Hirat. 

Road Pamphlet 8. Stone aod gravel roads. A. R. Hirst. 

Road Pamphlet 4. Culverts and bridges. A. R. Hirst. 

Road Pamphlet 6. First biennial report of the Highway Division. 
State Agricultural Experiment Station 

Report for 1902. Road construction in Wisconsin. 

Report for 1903. Road construction and maintenance. 

Bulletin 79, 1899. Road construction and maintenance. 
State Highway Commission ^ 

Bulletin 1. The new State highway law, chapter 337. LawA 1911. 

Bulletin 2. Instructions to county highway commissioners and fore- 
man for buildini^ State aid roads. 

Bulletin 3. The amended State highwsy law, chapter 668, laws 1918. 

First preliminary biennial report, 1912. 

Bulletin 4. Revision for 1914 work of Bulletin 2. 

Bulletin 6. State highway law as amended in 1915. 

[Approved by Wiluaic Dawson, 
Chief Clerk, State Highway Commission.] 

WYOMING 

State Aid Legislation 

^ Certain highways, 2600 miles, have been designated as public 
highways to be improved by State convicts, under the control 
of the State commission of prison labor. All locations and sur- 
veys of such highways are to be made under the direction of the 
State engineer, while the county commissioners are re<^uired to 
secure rights of way and construct bridges in connection with 

Elans made by the State engineer. Appropriations of $17,500 
ave been made for equipment for convict labor work. About 
100 miles of road have been thus improved. No State money 
aid is granted. 

• 

Local Road Laws 

The county commissioners have charge of roads. Each county 
is divided into road districts, and a supervisor is elected for each 
district, who is under the direction of the county commissioners. 

Local Bond Legislation 

The State constitution authorizes the county and subdivisions 
thereof to create indebtedness not to exceed 2 per cent of their 
taxable valuation, but there has been no statutory enactment, 
either general or special, under the authority thus conferred, for 
the iaiuance of road bonds. 

Convict Labor Laws 
Any convict may be put to work on roads and streets. 



173 AMBBIGAN m«BWAT AMOCUIIOK 

AutamdbiU Registralum 

The law provides for annual registration of automobiles with the 
secretary of State. The registration fee is S5. 

Four dollars of each registration fee paid is returned to the 
county treasurer of the county from which received, and shall be 
credited to a special fund for expenditure only for temporary im- 
provement of the county roads. The remaining one dollar of such 
registration fee is retaineid by the secretary of State for the payment 
of expenses incident to such registration. (Chapter No. ^5, Laws 
1913.) 

Progress Report 

There are about 15,000 miles of county roads in the State and 
several thousand miles of roads to which the counties pay no at- 
tention. Over 1000 miles of road in hilly and mountainous sec- 
tions have been graded and drained. 

Road Funds 

In addition to four-fifths of the automobile license fees, various 
sums are received from inheritance taxes, road poll taxes, pro- 
ceeds of the U. S. Forest Reserve fund and general county taxes. 
From 30 to 35 per cent of the total tax proceeds is spent on roads, 
including bridges. It is estimated that about $305,000 will be 
available for road work in 1916. 

(Approved by Jambs B. Tbub, State Engineer.] 

HIGHWAY IMPROVEMENT IN CANADA* 

In the Dominion of Canada there are about 250,000 miles of 
graded roads. Road-building is a slow process, and in most 
countries it has taken half a century at least to provide adequate 
surface construction. The immediate objective m Canada should 
be to substantially improve about 16 per cent of the total, or 
40,000 miles, which would carry the more concentrated market 
or farm traffic; while about 2 per cent additional, or 5,000 miles 
should be treated on a trunk road basis. The total cost might 
be approximately estimated at $250,000,000, of which about 
$50,000,000 has been spent. 

The following brief outlines of road administration in the vari- 
ous provinces of the Dominion, contain only sufficient of the 
essential facts in each case to indicate tiie general situation. 

*By Hon. W. A. McLean, Deputy Minister of Highways of Ontario, 
ToroBto, Ont. 
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From these it will be observed that no two provinces have the 
same organization. The same is true of the various American 
states, and of iJl countries in the world. This great varietv of 
organization is due to the variety of local circmnstances, which 
have influenced the general trend of public feeling, action and 
administration on which road organization is based. Thus the 
mountainous character of British Columbia has prevented uni- 
form mimicipal organization such as is possible in the prairie 
provinces. The lYench code and French characteristics of 
Quebec have made a striking diifference as compared with Ontario; 
in the former, a more paternal system is acceptable, while in the 
latter case, local self-government is more congenial to the spirit 
of the people. 

British Columbia 

Road mileage, 12,500. 

Road-building in British Columbia has been ahnost entirely a 
provincial work, due largely to the mountainous and heavily 
timbered character of the country. 

Under the department of pubhc works, the general ssrstem has 
been to have a competent engineer as deputy minister, and 
under him, experienced road superintendents for each of the 29 
electoral districts. The superintendents emplov foremen and 
laborers; and details in each district are largely left to the judg- 
ment of the road superintendent. 

Provincial estimates for roads and bridge in 1901 amounted 
to 1344,000; in 1915 estimates amounted to $2,459,000. A 
special program was provided about 1910, with an estimated 
outlay of about $20,000,000, the greater part of which has been 
spent in the construction of main roads. 

Climatic conditions in British Columbia in some respects 
resemble the ordinary conditions of Canada, but on the Coast, 
there are roads which can be used the year around, which have 
no rest by snow protection, and which suffer in the winter by 
heavy rains. 

Alberta 

Little attempt is made in the Province to construct surfaced 
roads, owing to the absence of suitable roadnnaking material. 
The roads are, therefore, merely earth-graded roads, with not 
always continuity of grading. It is possible and customary on 
these prairie roads to pass over those portions where the soil in 
its natural state will cany traffic, and to first make passable those 
portions on which grading, drainage or other improvement is 
most urgent. 
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Expenditure is made on roads by the rural municipalities and 
local improvement districts; also by the provincial department 
of public works, imder the engineer of highwa3r8. 

Mimicipal expenditure in 1913 was $681,000; in 1914, $865,190; 
and in 1915, about $900,000. 

Provincial expenditure is devoted largely to trunk road im- 
provement, while the mimicipalities seek to improve the outlying 
branches. 

The Provincial government in 1915 spent approximately as 
follows: Trunk roads and bridges, $500,000; maintenance of 
trunk roads (also for improvement of minor roads not in trunk 
road districts), $200,000; bridge construction not on the trunk road 
system, $230,000; ferry services (66 in the Province), $70,000; 
total, $1,000,000. 

The province recognizes in general two classes of trunk roads: 
First, those paralleling railway lines which are dealt with by the 
Province, both as regards construction and maintenance; and 
second, those leading out from shipping or business centers, 
at right angles to railway lines, and toward which an endeavor is 
made to obtain the co-operation of rural municipahties and local 
improvement districts. Local organizations, however, use their 
funds chiefly on roads leading traffic to the provincial trunk road 
system. 

Saskatchewan 

Road improvement is largely carried on by the Province under 
a board of highway conmiissioners, but with increasing settle- 
ment, rural municipalities and local improvement districts have 
been formed. Whereas roads were formerly maintained entirely 
by the provincial government, municipal organization is steadily 
adding its force to the betterment of roads. 

The duties of the provincial commission are as follows: 

1. To lay out, plan and determine upon a system of public 
highways for the province, which may from time to time be fidtered 
or modified as the board may' determine. 

2. To determine upon the most feasible and economical methods 
for constructing, improving and maintaining public highways. 

3. To furnish the officers of the municipalities with information 
respecting the construction, improvement and maintenance of 
pubUc highways. 

4. To appoint such engineer, inspectors and officers as are 
necessary for the proper carrying out of the duties of the board 
and the provisions of the act. 

The board endeavors to devote the most of its expenditure to 
main roads, but also assists or constructs minor roads and bridges 
not on main roads, which, for special reasons, are beyond the 
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ability of the local municipality to build. The board also assists 
local municipalities to the extent of 50 per cent of the cost of 
improvements, when these improvements have been carried out 
in accordance with the regulations of the board. 

The use of the road (bag is encouraged with good results; 
ferries are operated; while aU bridges of over 20 feet span are 
built by the commission. In 1914, about 2300 miles of road 
were kept in repair by use of the drag. 

For 1915, the provincial appropriations were as follows: Roads 
and bridges (from revenue), S500,000; steel bridges on concrete 
foundations (bond issue), $300,000; highway construction (bond 
issue), $1,200,000; total, $2,000,000. 

Owing to conditions created by the war, the amounts actuaUy 
expended were approximately as follows: Roads and bridges 
(revenue), $170,000; steel bridges (bond issue), $63,000; highway 
construction (bond issue), $328,000; total, $661,000. 

As with Alberta, metalled roads do not exist outside the cities 
and towns. At the present stage of development, little can be 
attempted other than to attend to the worst places, so that, 
though the Province may undertake in any year to complete 
a certain mileage of roads, the actual work consists in grading 
such parts of the road as are impassable, because crowed by 
coulees, sloughs, or other obstacles. Thus in a given stretch of 
prairie road, possibly only 10 per cent of the distance actually 
receives attention. 

Manitoba 

Road mileage, 31,000. 

The provincial government maintains a road department 
imder a provincial highway commissioner, while municipal 
organization is active. The Province is divided into 100 rural 
municipalities with population varying from 600 to 5000 in each. 
The municipal council (controlling local expenditure) consists of a 
reeve and four or six councillors, half of whom are elected for 
one year, and the remainded for two years. Municipal organi- 
zation is very similar to that of Ontario. 

The expenditure in the Province in 1915 was as follows: Muni- 
cipal expenditure alone, about, $700,000; under good roads act, 
$374,790; total, $1,074,799. 

The former expenditure has been made solely under the direction 
of the municipal councils. It would be difficult to approximate 
the real value of this work or to give an idea of what it stood for 
in constructed road mileage. In very few instances is there a 
well-defined policy or S3r8tem being followed. The work per- 
formed is more in the way of repairs, constructing small structures, 
and relieving the more ^nergent and pressing conditions in the 
different municipalities. 
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The expenditure under the good roads act is made under the 
direction of engineers of the provincial department and in con- 
formity with well-defined systems withm the mimicipalities 
operating under the act. Towards the expenditure of 1374,790 
for the season of 1915, the provincial government contributed 
$141,700. 

The general features of the Manitoba good roads act are as 
follows: 

1. The council must initiate the scheme of improvement. 

2. Council must then submit the sjrstem to the good roads 
board of the province, by resolution of the councU. 

3. The scheme is then examined and reported on to the board 
by one of the engineers of the department. 

4. If the board approves, the scheme is reconunended to the 
lieutenant governor by the minister of pubUc works. 

5. If it is finally approved there, the secretary-treasurer of the 
mimicipality is notified. 

6. The council submit to the rate-payers a by-law to which 
their assent must be obtained. The vote of the people is required 
in each and every case. They vote that these roads will be the 
main roads of the Province. 

7. After assent of rate-payers is received, the scheme may go 
ahead and receive the prescribed assistance imder the act. For 
an earth road this is one-third of cost; for a gravel road or any 
more permanent form of road than earth, one naif the cost. 

Ontario 

Road mileage, 55,000. 

The Province of Ontario has a department of public highwajrs 
in charge of a deputy minister, chief engineer and staff, with a 
considerable range of duties, both educational and constructional. 
It has been announced that the collection of motor vehicles 
licenses will be made a branch of the highways department, and a 
revenue of $500,000 is anticipated for 1916. 

Of the total road mileage (55,000 miles) about 20,000 miles 
are merely well-graded earth roads; about 22^000 miles have 
been more or less satisfactorily siufaced with gravel or stone; 
while the remainder, 13,000 miles, are little used and unimproved. 

Southern Ontario is the most densely occupied portion of 
Canada where, in an area of about 40,000 square miles, there is a 
population of about 2,500,000, one-half of which is urban and 
the other half rural. In the southern and populous portion, which 
is chiefly agricultural, there is an annual municipal expenditmre 
on roack in the open country of about 1,100,000 days statute 
labor and $2,000,000 in cash, annually; while the Province spends 
about $1,500,000 annually through throe ohannels viz. : 
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1. Subddies to leading market and main roads in southern 
Ontario. 

2. A special appropriation of $5,000,000 on trunk colonisation 
roads in northern Ontario. 

3. Minor colonisation roads in northern Ontario. 

Owing to the strong claims of agricultural commimities, the 
assistance given by the provincial government to the better class 
of construction in southern Ontario has been largely confined to 
subsidizing the leading market roads in each coimty. 

Ontario has both township and coimty organisation. Town- 
ship councils are elected annually, and the reeve of each township 
(town and village) is, ex-offido, a monber of the county council. 
Township coimcils, primarily, have control of all the roads, but 
a coimty council is authorised to take over from the townships 
the leadUng roads of the coimty for construction and maintenance. 
To this S3rstem of county roads, the provincial government has 
heretofore paid one-third of the construction cost only, but under 
legislation of 1915 will hereafter contribute 40 per cent of the 
cost of construction, and 20 per cent of the cost of maintenance. 
More than half of the counties are operating under this plan with 
good results, and to the present time, a total of over $6,000,000 
nas been spent on the work. It is anticipated that, under the 
increased subsidy, the remainder of the Province will adopt 
county systems in a very short time. 

Under new l^islation for main roads, more attention will be 
given to the dei^opment of certain trunk lines, for which there 
is a growing demand. 

A main road is interpreted as one running directly between 
two important terminal points or cities, and passing through 
a series of municipalities. Such series of municipalities may 
petition the highways department for construction as a main 
road; and if the petition is endorsed by three-quarters of the 
municipalities affect^, the department will make surveys, pre- 
pare specifications and appoint a special board of commissioners 
to take charge of the construction and maintenance of the road. 
The cost in the engineer's report is apportioned among the muni- 
cipalities benefited (the government contributing 40 per cent); 
and the commissioners then act as a court of revision to hear the 
appeal of an3rparties affected as to the engineer's apportionment 
<a the cost. Tne commission may confirm or revise the engineer's 
report, and unless a majority of the municipalities then petition 
against the work, the commission is autbonied to proceed with 
construction. 

It will thus be seen that, in the Province of Ontario, a three- 
fold classification, very desirable in road organisation, is baiag 
evolved in the following manner: 
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1. Main or trunk roads to be constructed and maintained by 
special commissioners under the guidance of the provincial 
highway department; the cost to be met by provincial subsidy 
and direct assessment on cities and rural mimioipalities benefited. 

2. Leading market roads, to be under the control of county 
coimcilSy subject to regulations and inspection of the provincial 
authorities; the cost to be met by provincial subsidy and county 
levy on all assessible property within the coimty, including cities. 

3. LfOcal feeders, to be under the control of township councils, 
and at the expense of the township. 

New Brunsvnck 

Road mileage, 14,000. 

The province is divided into 15 counties, these being subdivided 
into 144 parishes. Under an Act of 1908, the performance of 
statute labor in each parish is governed by a highway board, 
consisting of two elected county councillors, and a secretary- 
treasurer appointed by the provincial government. 

Provincial government expenditure, under the minister of 
public works and a highways engineer, in 1915, amounted to 
$179,919.57. In allocating this appropriation, a certain amount 
is granted to each coimty, then the members of the legislature 
representing the coimties, sub-divide them into districts, and in 
each district a road supervisor is appointed. The road super- 
visor is again allotted a certain proportion of the amount granted 
to the county. The expenditures are made under this super- 
visor, and sworn returns in detail are furnished to the public 
works department, when indiyidual cheques issue to cover. 

Nova Scotia 

Road mileage, 18,000. 

The rural part of the Province has coimty organizations, 18 
in all. In 1880 the municipalities had full control of the roads and 
bridges but neglected them, and the provincial government 
enacted various laws; first taking over the construction of the 
larger bridges; then the maintenance of larger bridges; then the 
construction and repair of smaUer bridges; and finally the main- 
tenance of highways to a great extent. 

In 1908, a provincial commissioner of highways was appointed, 
an office imder the commissioner of public works. 

Expenditure under the provincial highway commission in 
1915 was approximately as follows: For highway structures of 
pmnanent material out of capital (not included with larger 
bridges), $216,668; for construction and maintenance of highways 
including sihaller bridges, out of capital, $82,117; for construction 
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of larger bridges out of capital, $82,537; total, out of capital, t381,- 
922. For construction and maintenance of highways, including 
smaller structiu'es and repairs to larger bridges, out of revenue, 
$252,129. Total expenditure, $634,051. 

The total amoimt of revenue for the last fiscal year from auto* 
mobile licenses was $21,270, and is set apart specifically for road 
purposes. An amount of about $250,000 is assessed annually 
by the municipalities imder the Statute Labor Law, and the 
expenditure is under the control of the county authorities. 

In canying on the work of the provincial department, counties 
are separated into districts for provincial highway expenditure, 
and over each district is placed a provincial inspector, tnere being 
39 inspectors in all. It is the duty of each inspector to send to 
the provincial high way commissioner, yearly, a report of road im- 
provement required, with an estimate of the cost. When such 
report and estimate have been approved by the provincial depart- 
ment, it is the duty of the inspector to organize and carry on the 
work and to return pay rolls to the provincial department. 

The Province up to the present has very little but earth roads. 

Prince Edward Island 

Road mileage, 3,800. 

The Province is not divided into municipalities, and all the 
roads are maintained directly by the provincial department of 
public works. 

The Province is divided into 38 road divisions, with an average 
of about 100 miles of road in each. 

Each division is supplied with a road machine and a man to 
run it, the division being presided over by a road inspector, who 
has charge of all work in his division. The soil of the Province 
is of a soft, loamy nature, and about 90 per cent of the roads 
are merely earth roads, maintained by road machinery. There 
is practically no macadamizing or permanent work. 

The total amount expended on roads in this Province is about 
$30,000 per annum, equal to about $8 per mile. 

QuAed^ 

In the Province of Quebec, local municipalities, according 
to the municipal code, look after the making and maintenance 
of roads. This does not mean that all the roads of the munici- 
palities are built and maintained' directly by the local council. 

Contributed by Hon. B. Michaud, Deputy Minister of Highways of 
the province of Quebec, Montreal. P. Q. 
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Practically, it is the contrary that exists. Excepting certain 
municipalities in the eastern townships, roads in local munici- 
palities are maintained by each land owner, and are subject only 
to a general supervision by the coimcil (in certain exceptional 
cases, the coimty coimcils build or maintain certain roads). 

The government of the Province of Quebec, though anxious 
to improve the system of road maintenance, has respected the 
autonomy of local municipalities and has taken no coercive 
action thereon, but, in order to induce the local municipalities 
to give up the system of maintenance by the land owner, it has, 
in 1908, decided to grant an annual subsidy to local municipalities 
taking at their own charge the maintenance of their roads. Up 
to 1915, out of the 1100 municipalities of the Province, 300 or 
400 have taken the government's offer. 

As far back as 1908, the government has granted subsidies 
equal to $1000 a year for macadam and $500 a year for gravel, 
in the proportion of 50 per cent of the amoimt expended by each 
municipality. Besides, one-half of the amoimt expended for 
the operation of the machinery was paid. 

In 1912, without giving up the system of the 50 per cent grant, 
the government got authorization from the legislature to borrow 
$10,000,000 and to give to the local municipalities allocations 
'Sufficient to cover the whole cost of the work done by them in 
gravel or in macadam. 

Out of the $10,000,000 above mentioned, the government has 
carried out two plans: First — It has allocated, as already said, 
certain sums to local municipalities for macadamizing or gravel- 
ling. Second — ^It has employed a certain part of the $10,000,000 
for the building of trunk roads between important centers of 
the Province. 

Most of the gravel and macadamized roads built in the Prov- 
ince of Quebec has been constructed between 1908 and 1915. 
The work referred to in this paragraph is macadam and gravel 
roads constructed according to the government's specifications 
and regularly inspected by it. 

The Department of Roads owns 57 complete outfits for 
the construction of macadam. These outfits are lent or rented 
to the municipalities. 

Besides the government's outfits, about 150 outfits are owned 
by municipalities. They have been paid with the money allotted 
by the government to those muncipalities out of the $10,000,000 
referred to above. 

From 1908 to 1915 910.6 miles of macadam have been 
constructed under the government's supervision and with its 
aid; also 416.45 miles have been gravell^ imder the same con- 
ditions. 
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Alabama. . ^ 

Arizona 

ArkanBas — 
California. . . 

Colorado 

Connecticut. 
Delaware — 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 



Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. . 

Michigan 

Minnesota 

Mississippi 

Missouri , 

Montana 

Nebraska 

Nevada 

New Hampshire. 

New Jersey , 

New Meitlco 

New York 

North Carolina. 
North Dakota. . 
Ohio 



Oklahoma 

Oregon 

Pennsylvania. . . 
Rhode Island... 
South Carolina. 
South DakoU. . 

Tennessee 

Texas 



Utah 

Vermont 

Virginia 

Washin^n. . . 
West Virginia. 
Wisconsin. ... 
Wyoming 



TOTAL 
MILBAOS 


TOTAL 

MtLXAOS 

•UBFAOBO 


49,639 


5,591 


5,987 


455 


36,445 


1,385 


48,069 


9,888 


30,571 


855 


14,061 


3,138 


3,735 


281 


17,954 


2,875 


99,607 


18,507 


18,406 


811 


94,141 


9,300 


63,370 


27,031 


112,496 


640 


111,536 


1,175 


58,000 


10,836 


24,962 


797 


25,528 


3,514 


17,025 


3.056 


23.031 • 


11,963» 


74,192 


8,585 


92,314 


7,033 


44,072 


1,900 


120,000 


8,200 


23,319 


150 


80,338 


275 


12,751 


75 


15,116 


1,165 


14,817 


4,640 


16,920 


975 


80,112 


23.198 


51,612 


6,849 


61,593 


200 


83,681 


28,512 


71,325 


500 


42,930 


4,095 


87,387 


4.326 


2.169 


2,109 


45,787 


5,188 


56,354 


315 


45,913 


5,704 


128,971 


10.790 


7,970 


1,728 


15.082 


3,478 


43,399 


5.282 


42,526 


5.252 


31,629 


1,173 


75,706 


14,100 


10,569 


475 


2,333.117 


262.366 



Total 

^Includes town and villafiDs streeU. Estimated total rural mileage 
17,272. of which about 9,000 miles are surfaced. 
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PART II 

Historical Notes 
Technical Details of Road Construction and Maintenance 

European Road Systems 



HISTORY OF ROAD BUILDING 

Ancient Road Builders 

When or where the first road was built is not known. Herod- 
otus speaks of a great Egyptian road on which King Cheops 
employed 100,000 men for a period of ten years. According to 
the historian, this road was built of massive stone blocks 10 feet 
deep, and lined on both sides with temples, mausoleums, porti- 
coes and statues. The streets of Babylon are said to have been 
paved as early as 2000 B.C., and several well surfaced roads 
radiated to neighboring cities. Carthage, before its fall, was the 
center of a highly developed road system. The ancient Peruvians 
had a wonderful system of national roads connecting all the princi- 
pal parts of their empire. 

Bridges were also built by the ancients at a very early date. 
The Euphrates, at Babylon, was crossed by a stone bridge prior 
to 2000 B.C., and it is known that the Chinese built bridges as 
public works as early as 2900 B.C. 

The Ramans as Road Builders 

The first definite and fully authentic information concerning 
the sjrstematic construction and maintenance of permanent roads 
comes to us from the Romans. It is generally understood that 
the Romans learned the art of road building from the Cartha- 
genians. However, the construction of their first great road was 
as perfect as that of any of their later ones. 

The first of the great Roman roads was from Rome to Capua, 
a distance of 142 Italian miles, and was begun bvAppius Claudius, 
about 312 B.C. It was known as the Appian Way or "Queen of 
Roads.'' This road was later extended to Brundisium, a total 
of 360 miles, and was probably completed by Julius Csesar. About 
220 B.C. the Flaminian Wav was built. It crossed the river Nar 
on a stone bridge which had a central span of 150 feet with a rise 
of 100 feet, wlien Rome reached the height of her ^ory, under 
the reign of Augustus, no less than 29 great military roads radiated 
from the city. These roads extended to every part of the vast 
empire and are estimated to have had a total length of 50,000 miles. 

The Roman construction was in g^eral extremely massive. The 
Appian Way is said to have been in good repair 800 yam after 

185 



IM AMlBICiW HraHWAT AMOOUTIOll 

it was built. On a carefully prepared earth Bubgrade was placed 
four successive courses or layers; the statumen or foundation 
course, the nidus or second course, the nucleus or third course, 
and the pavimentum or wearing surface. The top and bottom 
courses consisted in general of large flat stones, while the two 
intervening courses were built of smaller stone or other suitable 
material Ifud ui lime mortar. 

With the fall of the Roman Empire the roads were neglected 
and gradually fell into decay, so that today but little more than 
a trace remains of these splendid achievements. 

The French aa Road Builders 

The Romans built and improved many roads throughout what 
is now France, but later these fell into decay. It was not until 
the beginnuig of the seventeenth century that interest in road 
building revived to any considerable extent. In 1661 Colbert 
was appointed comptroller of finance, and during his ministry 
15,000 miles of hard road were built by means of enforced peasant 
labor imder the old feudal institution of the corvee. The corvee 
prevailed with the utmost rigor until 1774, when Turgot abolished 
some of its most objectionable features. It was finally abolished 
m 1787. 

The present road system of France was really founded by 
Napoleon. He adopted very largely the innovations instituted 
by Tresaguet, and perfected a splendid administrative system. 

The most striking feature of the French road system is the skilled 
supervision provided in every grade of road work and in every 
unit of the administrative organization. The basis of the French 
system is the School of Roads and Bridges, one of the finest tech- 
nical schools in the world, and maintained entirely at the expense 
of the National government. From the graduates of this school 
are chosen the highway engineers who are entrusted with the 
construction and maintenance of the roads of France. 

The total mileage of all roads in France is about 519.148 miles. 
Of these 23,756 miles are classed as national roads and are, there- 
fore, the property of the State. Tlie remaining roads are divided 
into departmental and vincinal routes, for which the state only 
makes occasional appropriations for construction and which are 
invariably maintained by the local governments. 

Toll Roade 

The earliest mention we have of the exaction of tolls is probably 
tliat given by Strabo, on the roads leading from Babylon to Syria. 
It is not untU 1346 that we find the toll system definitely adopted 
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M a means of raising revenue for road maintenanee and repair. 
In that year Edward III of Enriand granted a commission to the 
Master of the Hospital of St. Giles and John Holbom to collect 
tolls on vehicles passing on the road leading from the Hospital 
of St. Giles to the Old Temple^ London, and sdso on an adjoining 
road called the Portal. But it was not until the latter half of 
the eighteenth century and first part of the nineteenth century 
that this method of raising road revenues reached its greatest 
popularity. This took the form of a regular flood of turnpike 
acts passed by Parliament. It is estimated that in 1838 no less 
than 1100 turnpike trusts were in existence throughout the king- 
dom. The cost of collecting the tolls, however, often nearly equalM 
the income, leaving little or nothing for maintenance. In 1871 
the census showed that 5000 persons in England and Scotland 
were engaged in merely collecting tolls. In 1857 Ireland freed 
herself from toll gates, and in 1878 Parliament passed an act 
abolishing tolls in En^and. 

Tolls on vehicles were never popular in France and while intro- 
duced somewhat at diflferent periods, never became genend. 

In the United States the first toll road was the Lancaster Pike, 
between Philadelphia and Lancaster, Penn^lvania, a distance of 
62^ miles, the construction of which was authorised in 1702. 
Bridges were also constructed by private capital and tolls charged 
for crossing. The turnpike improvements continued to expand 
rapidly until in 1828 the length of chartered turnpikes in Penn- 
qrlvania amounted to 3110 imles, of which 2380 nules were com- 
pleted at a cost of $8,431,059.50. It is stated that none of these 
roads had, up to that time, yielded sufficient dividoids to remuner- 
ate their proprietors. By 1811 over 317 turnpikes had been 
chartered m New York and the New England States, having a 
combined length of 4500 miles and a capital of over $7,500, MO. 
With the introduction of the railroad, interest in turnpike build- 
ing practicallv ceased^ and today there remain in the United States 
very few roads on which toll is collected on passing traffic. 

Th€ Cumberland Road. — Popular tradition generally attributes 
the conception of the National Road to Henry Clay. However, 
Albert Gallatin seems to have made the first definite suggestion 
of this road, while Henry Clay soon became its ablest champion. 

By an act of Congress approved by President Jefferson on 
March 20, 1806, $30,000 was appropriated toward the survey and 
construction of a road leading from a point on the Potomac at or 
near Cumberland, Maiyland, to the Ohio River at or near a point 
opposite the town of Steubenville. This act provided that the 
road be cleared to a width of four rods, and that no ^rade exceed 
five decrees. An act of Conjpess, May 15, 1820, provided $10,000 
for hymg out a road from wheeling, Virginia, to the Missisdppi 
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near St. Louis. This was really to be a continuation of the 
Cumberland or National Road. The road was to be laid out 80 
feet wide. 

In 1835 arrangements were completed whereby the portion of 
the National Road between Cumberland and Wheeling was taken 
over by the respective States and operated as a toll road. Appro- 
priations, however, were continued on the portion west of the 
Ohio River until May 25, 1838, when the last direct appropria- 
tion for construction was made. The total amount appropriated 
by Congress was $6,824,919.33. 

The length of tiie line first opened was 130 miles and the cost 
of construction $1,700,000. Tlie first stage coach bearing the 
United States mail from Cumberland to Wheeling passed over 
the road on August 1, 1818. 

West of the Ohio, the road led through Columbus, Indianap- 
olis and Terre Haute. The road was surfaced to Columbus, but 
west of that point it was only surfaced in places; and about 1850 
most of the road was absorbed by local turnpike companies. 
Before the road was completed beyond the western boundary of 
the State of Indiana, the steam railway had become the chief 
agency of transportation and the Natioiutl Road came to an end 
on the prairies of Illinois. 

Crreat Road Builders 

Tresaguet. — ^Pierre-Marie Tresaguet was bom at Nevers, in 1716, 
died in Paris, 1796. While he was a great engineer and made 
many improvements for river navigation, posterity knows him only 
as a great road builder. Tresaguet may well be called the father 
of modem road building. In 1775, when MacAdam was but 
twenty-one years of age, Tresaguet presented a report to the 
Assembly of Bridges and Hi^^ways which amounted in reality 
to a treatise on road construction. The real value of Tresaguet's 
work was; first, in recognizing the need of constant maintenance 
and devising a means for carrying it out; second, improving the 
methods of construction and reducing the cost. The prevailing 
form of stone roads up to this time consisted of a transversely^ 
level stone pavement on which was placed broken stone to the 
depth of 12 mches at the sides and 18 inches at the middle. Tres- 
aguet improved the drainage, gave a crown to the stone pavement 
or foundation, and reduced the depth of broken stone to a uni- 
form thickness of 10 inches. The roads built by Tresaguet differ 
but little from those built by Telford in Scotland some thirty 
years later. While Tresaguet was not fortunate enough to leave 
his name to the type of road he advocated and built, he laid the 
foundation upon which it was possible for Napoleon to build the 
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great system of French highways. Tresaguet laid especial empha- 
sis on organized, continuous maintenance. He firet began the 
organization of cantonniers, which are the very backbone of the 
present French system of road maintenance. 

John Loudon MaeAdam.—John Loudon Mac Adam was bom at 
A3rr, Scotland, September 21, 1766, and died November 26, 1836. 

While MacAdtm was not the inventor of the road which now 
bears his name, he nevertheless deserves great credit for the work 
he did. The broken stone road as adopted by MacAdmn was used 
ui practicallv the same form in several parts of Europe, though he 
was no doubt the first to grasp and fully explain the theory of 
the broken stone road without a paved founclation. 

MacAdam demonstrated that stone when broken to the proper 
size and placed on a properly drained and graded earth founda- 
tion would so consolidate under traffic as to be thoroughly water- 
proof and capable of carrying the heaviest vehicles without injury. 
He held that the earth, in fact, sustained the load, and all that 
was necessary was to thoroughly drain the roadbed and protect 
the surface with an impervious covering. 

At the death of his father in 1770, young MacAdam went to 
live with his uncle, a merchant in New York City. In 1783 he 
returned to Scotland and was shortly i^pointed as deputy-lieu- 
tenant for the county of Ayreshire. In performing his duties as 
magistrate and trustee of roads, MacAdam became impressed with 
the lack of scientific principles in the construction and mainte- 
nance of the roads. In 1816, he became inspector for the Bristol 
'' Turnpike Trust'' and supervised the reconstruction and repair 
of 178 miles of roads. In 1817 he built the first macadam roads in 
London, the approaches to Blackfriars and Westminster bridges. 
In 1823 MacAdam moved to London, where he was appointed 
street commissioner in 1817. Slowly the system of construction 
and maintenance which he advocated spread throughout the entire 
empire. In 1836 he returned to Scotland where he owned a house 
in the little town of Moffat: but he was not long permitted to 
enjo^ his leisure, for he died the same year. 

His principal writings are: A Practical Essay on the Scientific 
Repair and Preservation of Public Roads, London, 1819, and, 
Remarks on Present State of Road Making y London, 1820. 

Thomas Tefford. — ^Thomas Telford was bom in Dumfriesshire, 
Scotland, August 9, 1757, and died September 2, 1834, and was 
buried in Westminster Abbey. 

Thomas Telford was one of the greatest civil engineers of his 
time. He was one of the foimders of the "Institution of Civil 
Engineer '' and was annually elected as its president until his 
death. His works were recognised both at nome and abroad 
For the Austrian government, he built the road from Warsaw, to 
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Brest, while the King of Sweden conferred the order of knight- 
hood of ^'Gustavus Vasa'' in recognition of his services on the 
Gotha Canal. As some of his most notable achievements may be 
mentioned the following bridges: Across the Tay at Dunkeld, the 
Menai Straits, the Conway bridge, the Deanbridge at Edinburgh, 
and the Broomielaw bridge at Glasgow. Canals: Ellesmere, Cfde- 
donian, Gloucester and Berkeley, Grand Trunk, Macclesfield, 
Birmingham and Liverpool Junction, and the Gotha. Harbors: 
Pulteneytown, Aberdeen, Dimdee, Dover, and the St. Katherine 
docks at Lfondon. 

In 1803 he was appointed engineer for the construction of 
920 miles of roads in the highlands of Scotland. Later, he per- 
fected the road communication between London and Scotland and 
the northern towns of England. An undertaking of equal magni- 
tude and importance with that in the highlands of Scotland was 
a system of roads through the more inaccessible parts of Wales. 

The form of construction most generally used by Telford, and 
which bears his name, is very similar to that employed much earlier 
by Tresaguet. The foundiation course on which is placed the 
broken stone consists of stones about 10 inches by 6 inches by 
4 uiches, in dimension, carefully placed by himd and keyed firmly 
with smaller chips. Care is taken to secure the best possible 
drainage. At the pres^it time, the Telford system is more com- 
monly employed abroad than in this country. American road 
builders usually only resort to the Telford system when the natural 
earth foundation is weak. The chief objection is generally stated 
as being the high first cost due to the large amount of hand labor 
required. 

Principal Inventions 

The Steam Road Roller. — ^The steam road roller was invented 
by M. Louis Lemoine, of Bordeaux, France, and a patent was 
granted to him by the French government in 1859. M. Lemoine's 
roller was first used on the road in the Bois de Boulogne in 1860. 
The first English patent was granted to Messrs. Clark and Batho 
in 1863. About 1864 a roller built under this patent was shipped 
to Calcutta, where it was used with great success. 

The first steam roller used ui England was on the roads in 
Hyde Park in 1866. In September 1867, the borough authorities 
of Liverpool purchased from Messrs. Aveling and Porter their first 
steam road roller, which weighed 30 tons. 

The first steam roller used in the United States was imported 
from England in the fall of 1868. This roller was first used in 
the United States Arsenal grounds, Philadelphia, Pennsylvania. 
At the present time, the term "steam roller" is somewhat of a 
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misnomer, as the recent developments in oil and gasoline engines 
have made this form of motive power practical. 

The Stone Crusher. — ^The stone crusher was invented in 1868, 
by Mr. Eli Whitney Blake, of New Haven, Connecticut. Mr. 
Blake's crusher was used for the first time in Central Park in crush- 
ing stone for concrete. In 1859 the city of Hartford, Connecti- 
cut, purchased one of these crushers for use in the improvement 
of its streets and roads. This is the first application of mechanical 
power in the preparation of road metal. 

Mr. Eli Whitney Blake was bom m Westboro.. Massachusetts, 
on the 17th of January, 1795. He was a nephew of Eli Whitney , 
the mventor of the cotton gin. In 1816 he graduated from Yale. 
For a time he studied law, but soon enter^ the manufacturing 
business. He died in 1886. 




ROAD SYSTEMS OF FOREIGN COUNTRIES 

A xistriorHungary 

The roads in Austria-Hungary are divided into four administra- 
tive classes, namely; government roads, provincial roads (desig- 
nated county roads in Hungary), district roads, and town roads 
(designated parish roads in Hungary). The government roads, 
of which there are 10,008 miles in Austria and 6600 in Hungary, 
are constructed and maintained at the expense of the imperial 
government, which has complete supervision over construction 
and maintenance. The provincial roads in Austria, of which there 
are 2288 miles, and county roads in Hungary, of which there are 
17,400 miles, are constructed and maintained at the expense of the 
province or coimty, the imperial government contributing in some 
cases. The district roads, of which there are 39,212 miles in 
Austria and 8100 miles in Hungary, are constructed and main- 
tained by the districts, except that very poor districts are aided 
by the province or the county. The town roads, of which there are 
22,756 miles in Austria, and the parish roads, of which there are 
700 miles in Hungary, are local roads and are paid for by the 
town or parish, the province or county occasionally aiding by 
grants. The total mileage of all roads in Austria was 74,265 
miles in 1909, and in Hungary 31,800 miles in 1910. The average 
cost of maintenance in Austria is given at about S3 11 per mile per 
annum, and in Hungary $282, exclusive of bridges. In both Aus- 
tria and Hungary the general government has general supervision 
over all roads. In Austria the road administration is under the 
ministry of the interior, under which there are district engineers, 
each in charge of 74| miles of road. Under each of the district 
engineers are three road masters,each having about 24.9 miles of 
road, and these in turn supervise the actual road workers or patrol- 
men, each of whom has about 2.9 miles of road to maintain. There 
are in all about 4000 men employed on the Austrian government 
roads. The Hungarian road system is similar and employs about 
2500 men. 

Denmark 

The roads of Denmark are divided into main roads, of which 
there were 4213 miles in 1910, and local roads, of which there were 
22,605 miles in 1910, or a total of 26,718 miles. The main roads 
are maintained at the expense of the counties, of which there are 
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twrntynme in the kingdom, and the local roads are maintained at 
the expense of the parishes, which are sub-divisions of the coun- 
ties. There is a general superintendent of highways who has 
supervision over all the highways in the kingdom. The direct 
supervision, however, is by the counties for main roads, and by 
psjrishes for local roads. The government does not grant money 
aid. The principal roads in tihe kingdom are maintained by a 
patrol oystem, under which each patrolman has charge of al>out 
2) miles of road. The cost of construction varies widdy, ranging 
from about $1300 to about $8700 per mile, the character of con- 
struction being usually either gravel or macadam. 

England and Walea 

There were in 1909-10 a total of 150.908 miles of roads. Theroads 
are divided into nuun roads and roaas other than main roads, the 
mileage in 1909-10 bdng respecti velv 27,826 miles and 1^,082 iniles. 
The general government renders aid to road construction and main- 
tenance in wee ways; first, through the assignment of certain na- 
tional revenues, var3nng in amount, to the aid of local taxation, it 
being optional with the local authorities as to how much of this 
fund is spent on roads; second, by loans through the government 
road board; third, by free gnmts through the government road 
board. The government does not supervise the work where it 
is done with current revenues, but where it is under loan or grant, 
the sanction of the road board must be obtained and this is nn- 
erally based on plans and estimates. The assistance granted by 
the government through loans and grants is for the construction 
and maintenance of new roads or the road bosjti itself may con- 
struct and maintain new roads. The annual cost of maintenance 
of main roads is given for 1909-10 as $389 per mile per annum, 
and the roads other than main roads $112 per mile per annum. 
The amount expended by local authorities m 1909-10 was $32,- 
498,000, not induding loans, which amounted to $7,916,964. 

Prance 

The roads of France aggregate 519.148 miles and are divided 
into the following classes: national roads 23,756 miles; department 
roads 8,161 miles; vicinal roads, sub-divided into roads of through 
travd 107,049 miles, and roads of common interest 47,266 milsB 
(the roads of these two latter dasBCs traversing several communes 
or towns), ordinary vicinal, which are located within a single 
oommime, 177,550 miles; rural roads, which are unimportant 
neighborhood roads 156,376 miles. It is estimated tut the 
national roads cost $12,400 per mile for construction and $285 per 
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annum for maintenance; the department roads $7750 per mile 
for construction and $166 per annum for maintenance; the vicinal 
roads of through travel $6200 per mile for construction and $121 
per annum for maintenance; the vicinal roads of common interest 
$3750 per mile for construction and $1 02 per annum for maintenance ; 
the ordinary vicinal roads ^470 per mile for construction and $49 
per annum for maintenance. The national roads are constructed 
and maintained entirely at the expense of the national government, 
which also aids by subsidies to a small extent, the vicinal roads. 
The departments maintain the department roads. The national 
government has general jurisdiction over all transportation facili* 
ties and direct supervision over the national roads, which are 
administered by the corps of bridges and roads in the ministry of 
public works. The corps of bridges and roads is divided into 
three divisions, of which roads and navi^tion form on^. 

The division of roads and navigation is imder the direction of 
a counselor of state and is divided into two sections, namely: 
bridges and roads, and navigation. The section of bridges ana 
roads is divided into two bureaus, one of which has entire charge 
of the national roads, and the other has jurisdiction over all mat- 
ters relating to department roads, automobile traflSc and general 
police regulation. The sections and bureaus and the higher field 
inspection are under the direction of inspectors gener^. Each 
of the inspectors general of the second class have charge of a large 
field division and under him engineers in chief, usually one to each 
department, while under these engineers in chief are ordinary en- 
gineers and under them are sub-engineers and conductors or fore- 
men and finally the patrolmen who work directly and constantly 
on maintenance, each having a section of road varying in length, 
but averaging about 2.8 miles. There were 8560 patrolmen em- 
ployed in 1909 on the national roads. The engineers for the French 
road service are trained in the School of Roads and Bridges at 
Paris and are appointed upon graduation to the lower positions 
and gradually advanced to positions of responsibility. 

The annual expenditure on the public roads of France is about 
$48,000,000. The national government appropriated in 1910, 
$9,720,000 for the national roads. It is estimated that the total 
cost of the entire French road system, excluding the unimportant 
neighborhood roads, is upwards of $1,663,000,000. 

Germany 

The imperial government of the German Empire takes no part 
in the construction or mainteiilance of public roads. Each state 
in the Empire follows its own policy In this matter. 

As a general rule the roads in the various states arc divided into 
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three olaseee: state or provincial roads; county roads, and local 
roads. The state roads are generally built and maintained by the 
state, which maintains a corps of competent engineers. The larger 
states usually divide their road systems into districts, the engineers 
in charge of the districts reporting directly to the central office. 
Hie patrol system is quite generally followed, each patrolman hav- 
ing from 2 to 5 miles of road to maintain. Their compensation 
is from $150 to $250 per annum. At the end of thirty years serv- 
ice, or if sooner incai^citated, they are entitled to a pension. 

Prussia takes no direct part, however, in the maintenance of 
roads. The state roads were turned over to the provinces in 1875 
and some of the provinces in turn passed them on to the counties. 
The general government grants aid to the provinces by certain 
allowances from the ''donation fund." 

The largest class of improved roads m the German Empire is 
that of the counj^ roads which are very largely maintained by 
local taxation. The states and provinces, however, exercise close 
supervision over these roads. The parish roads are purely local 
and are maintained and managed by the parishes, although occa- 
sionally the county and even the province aid in new construction. 

There are approximately 36,000 miles of state road in Germany, 
of which Prussia has 20,489 miles, Bavaria 4200 miles, Saxony 2267 
miles, Baden 1890 miles, Wlirttemberg 1710 miles, and the smaller 
states the remainder. Of county roads Prussia has 38,400 miles 
hard surfaced, parish roads 14,598 miles hard surfaced, and pri- 
vate roads 1100 miles hard surfaced, or a total of 74,587 miles of 
improved roads, or 1 mile for each 1 .8 square mile of area. Prussia 
expends nearly $35,000,000 a year on all roads, of which about 
28 per cent is paid by the provinces, 33 per cent by the counties and 
89 per cent by the parishes. Under favorable conditions the cost 
of construction of state roads does not often exceed $5000 per 
mile. In Hannover a considerable mileage of brick roads has been 
constructed at from $10,000 to $13,000 per mile. In the kingdom 
ot WOrttemberg the cost of maintenance of state roads in 1910 
was $400 per mile. 

Italy 



The roads of Italy aggregated 92,199 miles m 1910, and w;ere 
divided into three classes, namely, national roads, connecting im- 
portant cities and ports; connecting with roads of other countries; 
the Alpine and Apennine roads, and those used for military pur- 
poses, having a total mileage in 1910 of 5159 miles; the provincial 
roads, connecting the chief town of each province with the chief 
towns of other provinces and with maritime ports, having a total 
ot 27,757 miles; communal roads, which are the roads of local in* 
terest, having a mileage of 59,283 miles. The national roads are 
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eonstruoted and maintained bv the national government through 
the department of public works. The oflScial in charge ia desig- 
nated as the director general of bridges and roads. The pro- 
vincial roads are constructed and maintained by the provinces, 
while the commimes or townships provide for the construction and 
maintenance of communal roads. The national roads are main- 
tained by means of the patrol system, each patrolman having an 
average of 2} miles of road. It is estimated that the cost of main- 
tenance in 1909-10 was S274.70 per mile per annum for national 
roads, and $183.32 per mile per annum for provincial roads. 

Ncfway 

The roads of Norway aggregate 17,550 miles and consist of main 
roads, 6570 miles, and district roads, 10,980 miles. The national 
government contributes two-thirds to three-quartors of the cost 
of construction of main roads, while the maintenance of such 
roads is, with few exceptions, a local burden. The work is done 
under coimty engineers who are nominated by county coimcils 
and appointed by the national government. At the head of the 
whole system, however, is the national road director. It is esti- 
mated that the main roads cost about $8000 per mile. 

Russia 

There are 11,264 miles of post roads in Russia, of which 8326 
miles are under direct government control and 2928 miles are 
temporarily under control of district councib with government 
supervision. The construction and maintenance of these govern- 
ment roads are partly imder the mimstry of ways and communi- 
cations, and partly under the war depaitment. It is estimated 
that the cost of construction of government roads is from $8544 
to $10,874 per mile, and the mamtenance from $70 to $210 per 
mile per annimi. 

Spain 

There were 33,873 miles of road in Spain, in 1910, which were 
classified as state roads and provincial roads. State roads are 
constructed and maintained by the general government through 
the department of public works. Under this department is a 
director general, and imder him a chief engineer for each province. 
The government also aids, by appropriations, maintenance of pro- 
vincial roads. The patrol system is followed in the maintenance 
of state roads. It is estimated that the maintenance of state 
roads costs between $230 and $240 per mile per annum. 
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Sweden 

There were 35,450 miles of road in Sweden, in 1907, made up 
of 11350 miles of main roads and 23,000 miles of district roads. 
The main roads are those which miite the kingdom with other 
countries and connect the large cities and ports. The district 
roads are those ai local importance. For the construction of main 
hi^wavs. the government pays two-thirds and the districts one- 
third of the cost, while on maintenance of these roads, the govern- 
ment pays 15 per cent of the total. The royal board of road 
building and water works has supervisory powers in road, railroad 
and harbor construction. The expenditure per mile of road, in- 
cluding all classes, was in 1907, 960 per mile. 

Switterland 

There were in 1911, 7426 miles ot road in Switzerland which 
were classified as federal aid canton roads built and maintained 
by the cantons with federal aid, 350 miles; canton roads, built and 
mwitained by cantons, 862 miles; municijMl roads built and main- 
tained by municipalities 6214 miles. The federal government 
(prants aid only to those four cantons whose rcMids are of interna- 
tional character, the annual aid being as follows: Uri, $15,440; 
Oraubunden, $38,600; Tessin, $38,600; Vabus, $9650. 

The department of public works in each canton supervises road 
construction and maintenance, while the upper supervimon of the 
federal government is carried on through tne department ct the 
interior. Construction of roads in Switseriand is very expensive 
on account of the fact that thqr are practically all mountain roads. 



TYPES OF ROADS 

Earth Roads 

The importance of earth roads is indicated by the fact that of 
the approximate mileage of 2,200,000 in the United States, 2,000,- 
000 are classed as earth roads. The work in the future upon earth 
roads should contemplate (1) proper drainage, (2) reduction of 
grades, (3) improvement of alignment, (4) betterment of the road 
surface. 

Proper Drainage. — The prevailing defect in earth roads is poor 
drainage and this defect b the first one which should be remedied. 
Drainage is for two purposes, first to remove water which reaches 
the surface of the road by precipitation or otherwise and, second, 
to remove under ground water which reaches the road from adjacent 
land or through the top surface. Surface drdnage is accomplished 
by securing a reasonably firm crowned traveled roadway and by 
providing broad shallow ditches of good aligi^nent and uniform 
srades and with ample outlets. Subdrainage to remove water 
from beneath the road surface or to prevent its presence in the 
roadbed is accomplished most effectively by socalled blind drainage 
or French drains or special sub-side-drains. There are also other 
methods. These methods include center subdrains or V-shaped 
drains or sometimes rock bottoming in the form of a rough telford 
construction. The best side-dr wis consbt of a trench 3) feet deep. 
16 inches wide at the top, in which is laid an open bell joint glased 
tile 4 to 6 inches in diameter with the bells up hill and the trench 
back filled with broken stone or coarse gravel. The main purpose 
of these drains is to intercept ground water. The joints of the 
pipes should be left open and the drains should lead into a proper 
outlet so that the water may go entirely away from the road. One 
such drain upon the up-hill side of a road will frequently remedy 
the worst conditions due to the presence of water. The V-drain 
consists of a shallow V-shaped trench under the entire traveled 
way which is back filled with field stones or cobbles. Such con- 
struction requires considerable excavation but is somewhat cheaper 
than two side-drains. The excavation must be 12 to 18 inches 
deep at the center and 6 to 8 inches deep at the edges. It should 
be back filled with stones ranging from 6 to 10 inches in diameter 
with the largest in the bottom. To dispose of water collected bv 
this drain, trenches should be dug about every 60 feet and back 
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filled with stone. These trenches should lead entirely awaj from 
the road so it is seen that this construction is mainly available for 
either roads located over fills on boggy land or on side-hills when 
the outlets will of course be on the down hiil side only. Sub- 
drainage should not be unde taken without proper lines and grades 
furnished by an engineer as it is expensive and if properly put n 
would constitute sufficient drainage for any subsequent improve- 
ment of the road by macadamising or otherwise. 

Returning to the matter of surface drainage, the earth road 
should be kept free from ruts by the use of the road drag or other- 
wise and a crown of 1 inch to the foot should be preserved. Water 
is thus shed toward the sides. The side ditches collect surface 
water and must be kept free. On heavy grades they will tend 
to wash and may require paving in the worst cases. The wash 
may usually be prevented by providing sufficient outlets to reduce 
the volume of water. A common defect in earth roads is failure 
to provide side-drains to discharge water away from the roads. 
Surface drainage is greatly hampered and interfered with by drive- 
ways leading into private grounds. Raised drive-ways across 
open gutters divert the water into the center of the road and unfor^ 
tunately in most instances where tiled drams have been placed, 
they have become broken or clogged and every considerable rain 
storm threatens the destruction of a portion of the roadway. The 
only point where such a drive-way is safe b at the top of a grade. 
Even when drive-ways are provided with under drains it is common 
to find that the drainage of the drive-way itself runs into the road. 
Surface drainage then upon earth roads demands fearless treatment 
of the drive-way problem. It would probably pay in most instances 
to pave the bottom of the gutter where the drive-way crosses it 
and leave the side drainage free. 

When it becomes necessary that driunage water cross the road, 
ample culverts must be provided. The worst fault common to 
culverts is that they rapidly become clogged with leaves or other 
rubbish. They should therefore be of more than sufficient sise 
in the first instance. When less than from 2 to 3 feet of earth 
cover tile pipe, it is liable to become broken. The prevalent defect 
on earth road construction in the matter of culverts is that they 
are too small and too near the surface. It will pay even in earth 
road construction to install more expensive culverts in the first 
instance rather than to rip them up for repairs at frequent inter- 
vals. 

Orade and Alignment. — The worst grade on any road is the effec- 
Uve limitation of traffic. After a grade exceeds a rise of 6 feet in 
the himdreJ it is serious. Grades may be avoided or reduced 
either by relocation in part or by excavation and embankment. 
The best treatmoit of earth roads in the matter of grades is to 
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•ftabUsh once and for all a definite, permanent grade with the engi- 
neer^s level. It need not follow that the entire road is to be graded 
but with the grade line in mind the worst hills may be cut down 
and the worst hollows filled up and year by year the entire road 
wiU progress toward a final and satisfactory profile. Much 
money has been wasted by not adopting such a grade line at the 
outset. In the matter of relocation it b, of course, impossible for 
a road well established in the community to be entirely changed 
or abolished in most cases. Grade improvement may have to be 
brought about by relocating smaller portions of earth roads. Here, 
a^ain, the services of a surveyor or experienced road supervisor 
with a transit will prove economical in the end. Some necessary 
relocation may be undertaken each year. In reducins grades or 
relocating for earth roads, it is not necessary that ail cuts and 
fills should balance as excess of material mav always be used to widen 
fills and a deficiency of material can usually be supplied by widen- 
ing the cuts. In the matter of roads over rocks or ledges, it is 
cheaper to fill up hollows with borrowed earth than to undertake 
excessive rock cutting. In constructing or repauing an earth road, 
it is quite common to use the scraping grader or road machine. 
Where work with this machine is imaertaken the width of the road 
between gutters should be determined. It is a common fault to 
to find earth roads too wide. Twenty-four feet between gutter 
lines b ample for a road which a community is not warranted in 
improving by macadamizing or otherwise hardening its surface. 
Frequently 20 or 18 feet is a suflScient width. With the width 
between gutters in mind, a line of stakes should be set before the 
piuler b^;ins its work. The line of stakes along each gutter will 
improve the work of the grader and leave gutters which will not 
tend to cause wash into the road. 

Surface BeUermerU. — ^When it is desired to spread new material 
upon an earth road care should be taken to secure it from the best 
available supply. It is not good practice to place gravel in patches 
upon an eartn road to fill hollows. Materials should be spread 
uniformly upon the traveled way and should be applied for a 
considerable distance and the ends of the application should be 
reduced in depth gradually so as not to form a new chuck hole. 
The object of the scraping grader is to simultaneously construct 
gutters or side-drains and place material for a crown in the center. 

Right here is opportunity for a great improvement in earth 
road work. Sod, leaves, vegetable matter and rotted material 
of any description can never form a road surface. There are two 
wa3rs of using the grader. It may be operated at first to cut the 
surface only and scrape all perishable material into ridges which 
are later cu1;ed away or the grader may be run regardless of sod 
and other poor material and men with rakes and forks can then 
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follow it and remove all objectionable matter into dump wagons. 
Old roads are frequently in such condition that it is better to scrape 
the shoulders and gutters away from the center and remove tne 
entire mass. Frequently this operation alone will result in a well 
established and crowned roadway with live material for its surface. 
Concltman. — ^The earth road problem today is a problem of 
repair and maintenance. No earth road will endure travel with* 
out constant care. The use of the split-log drag which b described 
in the paragraph upon maintenance is the best method for preserv- 
ing road surfaces and establishing proper surface drainage from the 
traveled way to the side ditches. Earth road repairs will become 
unnecessanr in proportion to the increased oarein road maintenance. 
It cannot, however, be expiected to start any maintenance upon an 
earth road until it is put in reasonable repiair. The repair should 
follow the lines indicated above, that is to say, earth road repair 
should include some permanent drainage work, the reduction of 
some of the worst grades, the straightening of bad curves and the 
betterment of the road surface by the removal of worn out and 
objectionable material. 

SandrClay Road$ 

A sand-day road is composed of sand and clay mixed in such 
proportions as to form a compact and firm support to traffic. The 
perfect sand-clay road should be neither sticky nor sandy. The 
sand and day may form a natural mixture, in which case the road 
is termed a "natural sand-day road." The two materials mar 
have become mixed in the fidds along the road by sucoessive eultl- 
vationof soil, and this soil known as 'Hop soil'' is sometimei used in 
road oonstruction. 

There are many varieties of both sand and clay, o(msequenthr 
th«re is a wide vitiation in the charaoteristieB of asand-day road. 
Sand n^e one of the hardest minerals known, posssssss practically 
no Unding or cementing power. The grains of sand instead ct 
cohering in a tough mass under the impact of traffic and the action 
of water, remain loose and shifting. No road Is so difficult to 
travd as the road located throudli fine sand, and the diffieulttes 
are enormously increased when mgh winds prevail. 

Gay is a decomposition product of the mineral fddspar. If 
the day has been carried by water the depodt is known as "sedi* 
mentaqr day." If the fddspathic rock his disintegrated in placet 
the product is known as ''residual day. " The sedimentary daars 
are tn general more sticky and plastic than the reddual days, in 
3<mtrast with sand, which possesses no binding power but is venr 
hard, day is a powerful binder, but does not possess the quality 
of hardness. It is evident that In the construction of a sanid-day 
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road the sand must furnish the quality of liardness amd resist- 
ance to wear while the clay must furnish the quality of toughness 
and bind the individual sand grains firmly together. 

The theorv of the sand-clay road b very similar to the theorv 
of the macaaam road. In the latter, rock dust and screenings fill 
the voids between the angular fragments of stone and when wet 
serve as a cement or binder. The grains of sand may be likened 
to the angular fragments of stone and clay to the rock dust binder. 
In the most succ^sful sand-clay road, just a sufficient amoimt of 
clay is used to fill the voids between the grwis of sand. In this 
way, the sand sustains the wear, while the clay serves as a binder. 
If too much sand is used, the result will be loose sand on the surface; 
if too much clay is used, the surface of the road will become sticky 
after rains. 

The best mixture of sand and clay can be made when the materials 
are wet, and particularly is this true of the "ball clays." The 
more water that is used, the better the mixture, and if practicable, 
the materials should be puddled. A disk harrow may be used to 
advantage. 

The extent to which the mixing can be carried on will depend 
largely upon the character of the clay. If it is a very plastic clay, 
much greater effort will be necessary to obtain a complete mixture; 
if, on the other hand, it is a slaking clay, the mixing will be much 
less difficult. Slaking clays are not as satisfactory, however, as 
the ball clay, as their binding powers are much less. In selecting 
clay for road purposes, it is always best to select the stickiest clay 
available. A common test is to wet the thumb and place it against 
a piece of clay. If the clay sticks to the thumb, it is reasonable 
to suppose that it will stick to the sand ; if it will not stick to the 
thumb, it is safe to assume that it will be a poor binder in a saad- 
elay road. 

If the clay b placed on sand to a depth of 6 inches, a cubic yard 
of clay will cover 54 square feet, consequently a 16-foot road treated 
in this manner would require about 1 cubic yard of clay for each 8 
feet of length. A mile of 16-foot road would, therefore, require 
1760 cubic yards of clay. The amount that can be hauled by the 
average team varies from two-thirds to 1 cubic yard, according to 
the character of the road over which the hauling is done. 

If the clay sub-soil is to be treated with sand, it should be plowed 
and harrowed to a depth of about 4 inches. On this prepared 
sub-surface should be placed from 6 to 8 inches of clean sand, 
spread thickest at the center and sloping to the sides in much the 
same manner as the clay is applied to a sand road. These materials 
should then be mixed dry instead of the wet mixing, which is 
preferable when clay is applied to sand. This is preferable, because 
the clay can be better pulverised when in a dry state. After the 
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dry mizinff, the road should be heavily sprinkled or should be 
puddled after the first heavy rain. After the materials are thor- 
oughly mixed and puddled, a road machine or grader should bt 
used to give proper crown to the road, and if a roller is available 
the road can be improved by the use of it. As it is impossible 
to determine exactly the proportions of sand and clay to be used 
in the first place, it is necessarv to give careful attention to the 
sand-day road for a considerable time after it is completed, in 
order that additional sand or clay may be applied as needed. 

Oravd Roads 

There are three important qualities which should be poss e ssed 
b^ road-building gravel — hardness, toughness, and cementing or 
bmding power. Of these three qualities, the last is the most im- 
portant. This binding quality is due in part to the presence of 
oxide of iron, lime, or clay, and in part to the angular shape and 
sise of the pebbles composing the gravel. Blue gravel is generally 
oonoeded to be the best for road construction, b^use it is usually 
derived from trap rock. As the pebbles composing the gravd 
retain the characteristics which they formerly possessed as a part 
of the larger rock itself, it follows Uiat as trap rock is considered 
an excellent material for road building, trap rock gravel should 
occupy the same relative rank among the gravels. Quarts pos- 
sesses practically no binding power, although it is very hard. 
Therefore, gravel which contains an exceptionally large percentage of 
quarts will not prove successful, as it will fail to consolidate unless 
it contains binding material, or unless a good binder is added. 
This, however, is not true of the chert graveb which bind and con- 
solidate very well forming excellent roads. 

The shape and sise of the pebbles composing the gravel have 
an important bearing upon its value as a road material. In order 
that the material nu^ bond readily, the pebbles should be angular 
and should vary in sue so that the smaller fragments may fill the 
voids between the larger pieces. Gravel obtained from streams is 
usually inferior to pit grave for the reason that the action of the 
watejr has worn the pebbles smooth and practically all the fine 
binding material has been removed by the same agency. Even 
if clay or loam is mixed with river or creek gravel, the result is not 
likely to be as satisfactory as that obtained by the use of pit gravel. 
Pit gravel frequently eontains too much clay or earthy matter, 
while river gravel may have too much sand. In such cases it is 
advisal>le to screen the gravel so as to eliminate the material which 
is too fine and that which is too coarse. The screen should be 
similar to that which is used in preparing material for a macadam 
road. In the handling of the gravel eare should be eierdsed not 
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to separate the binding material from it, nor should this binding 
material be allowed to settle to the bottom in spreading the materia 
over the road surface. It will often be found advisable to spread 
a thin layer of such binding material over the surface after the 
material has been distributed and rolled, and after this the surface 
should be sprinkled and rolled again, or else rolled while still damp 
from the rains. 

When the gravel, especially that which is to constitute the surface 
layer, contains large pebbles, these should be removed and either 
thrown aside or else raked into the foundation or recrushed. At 
least 60 per cent by weight of the gravel should be pebbles above 
one-eighth inch in size, and there should be no pebbles in the bot- 
tom layer that will not pass through a 2^inch or 3-inch ring, and fan 
the top layer there should be no pebbles which will not pass through 
a H-inch ring. Not over 20 per cent of the mass should be clay, 
and this should be uniformly mixed and should contain no large 
lumps. Ten or 16 per cent of clay produces better results than 
20 per cent. If the foundation or road bed is loose, it should bt 
carefully rolled. It is quite as important to have a solid f oimda- 
tion for a gravel road as for a macadam road. Gravel will com- 
pact to about 80 per cent of its depth, loose measure. If the com- 
pacted depth of the gravel road is to be 8 inches and the width 12 
feet, it wiU take about 2250 cubic yards of gravel to the mile, and 
it is best to make the first layer about 6 inches in depth, loose 
measure, and the second layer about 4 inches in depth, loose 
measure. 

Gravel should not be dumped directly on the road, as this will 
usually result in a rough, uneven surface. A carefully staked out 
sub-grade or ''box" with earth shoulders is necessary. The sub- 
grade should be rolled. If specially devised spreading wagons 
are not used, the gravel should be dumped on boards and spread 
from them on to the road. The gravel should be placed on the 
road commencing at the end nearest the gravel pit in order that 
the teams may aid in packing the materiid. 

Each layer of gravel should be rolled separately with a power 
roller; the rolling should begin at the sides and continue toward 
the center until the surface is thoroughly compacted. The surface 
layer should be sprinkled while the rolling is in progress, but if a 
roller and sprinkler are not available, Uie road should be constructed 
during the wet season of the year, as the nuns will cause the material 
to pack much better than if the road were built during the dry 
season. 

The split-log drag, or some similar device, can be used to advan- 
tage in maintaining gravel roads but it will be necessary to use hand 
rakes to remove excessively large stones which appear on the sur- 
faoe. New gravel must be uniformly spread from time to time. 
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Macadam Roads 

The macadam road takes its name from John L. MacAdam, 
whose biography appears on page 189. The word macadam 
denotes a surfacing composed of angular broken stone bound 
together, whose voids are filled with stone screenings flushed with 
water, and which is consolidated by rolling, into a practically 
impervious crust, superposed on a thoroughly compacted founda- 
tion or subgrade. Both the exposed surface and the subgrade 
have a crown or slope from center to sides. 

A good macadam road should have (1) proner location, (2) 
easy grades, (3) perfect drainage, (4) firm subgrade or f oundatioiL 
5) broken stone mth good wearing and bonding properties ana 
^6) careful inspection during the construction. Proper location and 
easy grades are more essential for macadam roads than for less 
expensive types of roads for the reason that unless right at the 
outset they cannot be changed without extraordinary expense. 

Perfect Drainage. — ^Draini^ must remove water from the road 
surface and the foundation and carrv it entirely away from the 
road. The properly completed macadam surface sheds water into 
broad open side ditches by virtue of the road crown. The side 
ditches may have to be paved upon steep grades especially where 
they carry considentble water from adjacent land. When ditch 
water must cross the road, catch basins are ustially necessary and 
ample culverts should be provided of first class construction (see 
article on page 232). To drain the road foimdation or subsoil, side- 
drains with tued pipe and stone back fill are most effective. Where 
considerable field stone is present a shallow so-called V-drun form- 
ing the entire subgrade is cheaper than two side-drains and equally 
effective in provimng sub-drainage. The V-drain filled with stone 
not greater than from 8 to 10 inches in diameter with the larger 
stones at the bottom, should be brought to the true crown and 
rolled and it should have freauent outlets entirely away from the 
road. When properly built, the V-drain offers an excellent founda- 
tion for the macadam surface. In particularly damp or boggy spots 
a telford foimdation or bottoming course of hand laid stone not 
less than 6 inches in depth is sometimes used. Modem practi<>s, 
however, seems to favor either the sub-side-drain or the V-drain 
construction for dndnage purposes. Sub-drainage is ustially re- 
quired in heavy cuts on hillside roads and for roads over swampy 
land. 

Subgrade. — ^After a road has been properly graded and the per- 
ni^ent drainage structures completed, the subgrade must be 
built. In cuts through firm soil, the subgrade is formed 1^ simply 
excavating a trench of width and depth equal to the width and 
depth of the compacted stone surfacing. Sposigy material wfatte vet 
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encountered miut be removed ud replaced by good live e&rtb or 
gravel. Where loose dry sand U encountered, the utmost care b 
necessary to prevent the sand from churning into the first layer 
of broken stone when rolling' commencee. In fills if the earth has 
been deposited in layers and subjected to teaming, the subgrade 
trench or box may be excavated and afterwards thoroughly rolled. 
Care must be taken to insure that the subgrade is thoroughly solid 
and it must not wave under the roller. Material excavated from 
the subgrade is piled along the sides or shoulders to form earth 
abutments to prevent spreaiding of the macadam when it ia rolled. 
Too much care and refinement cannot be given to the subgrade 
or foundation for the macadam. It should invariably be rolled 
to a true firm surface, clean and without ruts and with perfect 
crown. There will then be no waste of stone or churning of earth 
into the lower course to weaken the macadam and the tendency 
of the finished road to form holes will be lately avoided. 

Broken Stone. — Trap rock is the best road stone for plain mac- 
adam or "waterbound" macadam construction. It is frequently 
desirable, however, to use local stone and the Office of Public 
Roads, U. S. Department of Agriculture, will test stone samples 
from any locality in this country free of chai^. This Office haa 
published complete tables showing the relative merits of nearly 
tU road stones. Road stone should (1) be hard enough to wear 
well, (2) so tough that the roller does not crush it, (3) and possess 
bonding qualities to form a smooth unyielding surface. Road 
atone is usually placed in two courses; the first course ordinarily 
consists of stones varying in sise from 3 to 1^ inches in greatest 
diameter. The softer stones may be somewhat larger ^an the 
denser or tougher material. Ordinarily a roller cannot compact 
more than 6 inches of loose stone successfully and it is customary 
for the first course to be rolled separately. The stone is spread 
either from spreader wagons or from dumping boards. Care- 
less dumping of the atone directly upon the subgrade in piles will 
result in an uneven finished surface. The first course is sometimes 
called the No. 1 stone. It is thoroughly rolled with a steam roller 
until walldng does not loosen the stones. Teams hauling stone 
over the subgrade should guard against cutting ruts or churning 
the stone into the subgrade soil. Upon the rolled first course, a 
second course of stone varying in siie from 1) to ) inches in diame- 
ter is placed to a depth of at^ut 3 to 6 inches in a manner similar 
to the first course. When the second course stone has been rolled 
until its surface is smooth and the individual stones are well keyed 

d no creeping or wavering appear before the front wheel 

r, the bonding process commences. 

napeelion. — Bonding of a macadam road is accomplished 

«ly filling the voids in the broken stone with fines o» 
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sereeningi from the crusher. The process of binding or bond- 
ing requires the greatest care. The fines or screenings or stone 
dust should be worked into the road gradually. To accomplish 
this, the screenings are spread in thm successive courses with 
alternate wetting by a sprinkling wagon and continuous rolling. 
Care should be taken that wagons drawing screenings should 
not cut up the partially built road. When the voids are com- 
pletely filled mud will flush to the surface in front of the roller 
and the bonding is complete. If the macadam is well bondedi 
the road is now strong enough to withstand the kick of a boot- 
heel. 

The width and depth of macadamised surfaces are governed by 
local conditions. A one-way road may be as narrow as 8 feet. 
The general practice is to build macadam surface from 14 to 16 
feet in width. The thickness of the macadam surface is determined 
somewhat by the traflic conditions and varies from 6 to 8 inches 
when complete. Loose broken stone is usually estimated to e<m- 
solidate from one^ourth to one-third under rolling. 

A newly built or green macadam road will sometimes immedi- 
ately show tendency to ravel particularly if the second course stone 
is trap rock. This raveling usually cures itself but if it continued, 
removal of the larger loose stones and additional rolling may bt 
necessary. 

Qualities of Macadam Road Material 

"Uniform specifications for crushed stone for macadam con- 
struction are in a measure impracticable, owins to the necessity 
of meeting local conditions in the selection of the stone. The 
table on page 210, showing maximum and minimum results of tests 
made by the U. S. Office of Public Roads on rocksamples, embracing 
a large number of specimens of stone from various sections of the 
country, will afford the engineer an intelligent idea as to the 
standards to which stone should conform in order to be usable." 

Bituminoue Macadam Roade 

The term "bituminous macadam"* was introduced about the 
vear 1906 to designate a macadam road, for which some form of 
bituminous material was used as a bind^ agent and to form a 

'In justios to those who claim that the tonn "Bituminous MaeMUm" 
should be used in a much more reetrioted aenae the following definition 
from the Report of the Sub-Committee on Bituminoua Paving Nomenela^ 
ture of the American Society of Municipal Improvemente ia giren. 

(8) Bituminoua ma4uulam ia a pavement oonaiating principally of cruahed 
stone ai d retaina ita integrity of atructure mainly by the mutual support of 
the varioua particles of atone, aided bv the alight bondinc value of the fine 
mineral matter in ita composition, and which li proteetea f rom aurfaee die- 
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surface coat. The desirability of changing from the original tsrpe 
of what is now called '' waterbound macadam " was brought about 
unquestionably by the action, of increasing automobile traflSc. 
When the presence of automobiles of various t3rpes and speeds 
became general on macadam roads, it was found (1) that more or 
less dust was raised from the surface by the passing automobile 
and that this dust usually was carried away from the road; (2) 
that the surface of the dry macadam road soon raveled and in the 
worst conditions completely disintegrated; (3) that it was too 
expensive to water macadam roads sufficiently to prevent the forma- 
tion of dust and the consequent destructive effect of excessive 
automobile traffic. 

A bituminous macadam road does not differ from the original 
Biacadam construction until the process of binding bepns. It 
has been found, however, that the former desirable qiudities in road 
stones, such as hardness, toughness, and cementing qualities, do 
not play so important a rAle as formerly when the stone in Question 
is to be treated with bituminous material. If we assume then the 
construction of a macadam road to have progressed through the 
stages of proper drainage, grading and consoudation of the sub- 
grade, we then place the first course of No. 1 stone upon the rolled 
subgrade, as formerly. This No. 1 stone is still laid in the same 
standard sises ranging from 2h to 1} inches in diameter. After 
this course has be^ thoroughly rolled to consolidated thickness, 
say from 3 to 5 inches, the No. 2 course is than applied. There 
are two well defined methods for applying this course. 

Mixing Method. — ^No. 2 stone varying in diameter from 1} to 
i inch is mixed with sufficient quantity of bituminous material 
to thoroughly coat all the pieces. This may be done by hand 
labor upon a mixinjs board, or by machinery. The practice of 
using mixing machmes similar to concrete mixers is increasing 
and with the better types of machines results are satisfactoiy and 
the cost is reduced. Practice has shown that it requires in the 

turbsnees by an upper bonding layer of bituminous material. It is a one- 
lajrer paTsment and there is no dranite distinotion to be made between the 
wearing surface and the base, as in their nature thesr mutt be knit together 
in one structure. Praotioally all the horisontal stability, as well as vertical 
support, is from the macadam base. The pavement may be produced by 
adding the bituminous top to the macadam base by either the penetratico 
method or the mixing method. In the former the bitumen is applied in a 
liquid state and a top dressing of stone or sand is spread over the surface 
and thoroughly rolled. In the latter the bitumen is mixed with the mineral, 
consisting of comparatively fine stone or sand, or a mixture of both, and 
forced into the macadam body of the pavement bv rolling. In either case, 
whether the i>enetration or mixing method is followed, the macadam base 
must be specially prepared, with voids in the upper portion into which 
the bitumen or bituminous mixture penetrates leaving a coating of the de- 
sired thickness over the surface. 
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neigbborbood <rf 1) gallons of bituminouB material per aquaiv 
yard of finished surfacei so that if a second course were spread 
3 inches thick loose^ a cubic yard of stone would require about 
18 gallons of bitummous material. After the coated stone has 
been put in place, a thin layer of clean, sharp fines (from which 
the best practice demands the remoral of the dust) is spread 
lightly and the course is then rolled with a steam roller. Wher- 
ever an excess of bitumen appears on the surface, more fines 
should be added and rolled. After rolling is completed, all sur- 
plus fines and dust should be swept from the simace. A seal 
coat or paint coat or finishing coat of bituminous material to 
insure waterproofing and complete fillins of the voids is now 
applied. This consists of a uniform application of about one- 
half gallon to the square yard of surface. Screenings or fines 
are again applied and the road may or may not be rolled. 

PmdraHan MMiod. — ^By the penetration method, the second 
or No. 2 course of stone is put in place and partly rolled with a 
steam roller. The bituminous material is then ^)plied either by 
hand from pouring pots or by some modified hose nonle leading 
from a tank cart or by a mechanical distributor. Material for 
lumd si»eadinf( is usually brought to the job in barrels : when a tank 
eart is used, it IS generally filled from a tank car at the siding. Bitu- 
Hiinous material is heated usually by steam from a steam roller, 
but when hand pots are used, the material is heated with kettles 
over fires. The application is about li gallons to the square 
yard and the object is to penetrate the second course to a consider- 
able depth. It IS now considered good practice to applv the bitu- 
minous material under pressure from a hose fitted with a proper 
nossle to spread the material in a finely subdivided stream, or 
spr^r. The object is to secure better penetration and more uni- 
form distribution over the road stones. After the distribution of 
bituminous material, a light coating of sharp, clean fines or screen- 
ings or sometimes sand or clean gravel is applied and rolling pro- 
gresses. A paint coat of about one-half gallon to the square yard 
is usually applied, fdlowed by a coat of screenings to complete 
the construction. 

The above description presents a bold outline of bituminous 
construction and it must be understood that various modifications 
in processes are practiced, e.g., the No. 1 course may be bound 
with screeninffi m No. 2 course may also be partly bound with 
screeninffi, even with the use of a mrinkler and subsequent dnring 
of the road. Some oigineers prefer to apply the ston^ without 
screening into separate sises wiUi the object of securing the reduo- 
tion tA the voids by the use of crusher run stone. Other oigineers 
have seen fit to use No. 1 stone as the second course. It is dei^ 
evident that the final standardisation of bituminous construction 
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EXPLANATION OF RESULTS QIVBN IN TABLB 

aVSXBTANCB TO WSAB 

Resistance to wear is a special property in a rock, and although it de- 
pends to a large extent upon both the hardness and the toughness of the 
roek it is not an absolute funetion of these oualities. 

The per cent of wear in the table refers to tne dust and detritus below 
one-sixteenth of an inch in sise worn off in the abrasion test. The test is 
made in the following; manner : Eleven pounds (5 kg.) of broken rock between 
1} and 2} inches in size, 50 pieces if possible, are placed in a castiron cylin- 
der mounted diagonally on a shaft and slowly revolved 10,000 times. 

The French coefficient of wear is obtained by dividing 40 bv the per 
cent of wear. Thus a rock showing 4 per cent of wear has a French co- 
efficient of wear of 10. The French engineers, who were the first to under- 
take road-material tests, adopted this method of recording results. They 
found that their best-wearing rocks gave a coefficient equal to about 20. 
The number 20 was therefore adopted as a standard of excellence. In 
interpreting the results of this test a coefficient of wear below 8 is called 
low; irom 8 to 13, medium; from 14 to 20, high; and above 20, very high. 
Rooks of very high resistance to wear are suited only for heavy trame. 

HARDNESS 

By hardness is meant the resistance of a rook to the grinding action 
of an abrasive a^nt like sand, and it is tested as follows: 

A core 1 inch in diameter, cut from the solid rock, is faced off and sub« 
jected to the grinding action of sand fed upon a revolving steel disk against 
which the test piece is held with a standard pressure. When the disk has 
made 1,000 revolutions the loss in weight of the sample is determined. In 
order to report these results on a definite scale which will be convenient 
the method has been adopted of subtracting one-third of the resulting 
loss in weight in grams from 20. Thus a rock losing 6 grams has a hard- 
ness of 20--6/Zf or 18. Experience has shown this to oe the most con- 
venient scale for reporting results. The results of this test are inter- 
preted as follows: Below 14, rocks are called soft; from 14 to 17, medium; 
above 17, hard. 

TOUaHNBSS 

By toughness is meant the resistance a rock offers to fracture under 
impact; such, for instance, as the striking blow given by a shod horse. 
This property is tested in a specially designed machine built on the pile- 
driver principle, by which a standard weight is dropped upon a specially 
Erepared test piece until it breaks. The height in centimeters of the 
low which causes the rupture of the test piece is used to represent the 
toughness of the specimen. Results of this test are interpreted so that 
those rocks which run below 13 are called low; from 13 to 19, medium; 
and above 19, high. 

CEMENTING VALUE 

By cementing value is meant the binding power of the road material. 
Some rock dusts possess the quality of packing to a smooth, impervious 
mass of considerable tenacity, while others entirely lack this quality. 
Cementing value should not be confused with the property possessed by 
Portland cement, which causes it to set into a hard, stone-like mass when 
mixed with water. The cementation test is made as follows: 

The rock sample is ground in an iron ball mill with sufficient water to 
form a stiff, fine-grained paste. From the paste small briquettes 1 inch 
(25 mm.) in diameter and 1 inch high are molded under pressure. After 
thorough drying the briquettes are tested under the impact of a small 
hammer which strikes a series of standard blows. The number of blows 
reouired to destroy the briquette is taken as a measure of the cementing 
value of the dust. Some rock dusts, when thoroughly dried into compact 
masses, immediately slake or disintepate when immersed in water. It is 
considered that the tendency to act m this way is not a desirable charac- 
teristic of a road material, as it would lead to muddy conditions on the road 
surface after rains. The test is interpreted so that cementing values below 
10 are called low: from 10 to 25, fair; from 26 to 75, good; from 76 to 100, 
very good; and above 100, excellent. 

WEIGHT PER CUBIC FOOT 

The weight per cubic foot refers to the weight of the material in the 
fsm •( a solid aad not as tonkas stone. 

211 
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has not 3ret been reached. In round figures, the cost of bitumi- 
nous macadam nms about 25 to 40 cents per square yard in 
excess of ordinary ^'waterbound" macadam. 

Some engineers contend that an ordinary plain macadam con- 
struction, followed by a thorough paint coat, is the most desirable 
form, but this is essentially surface treatment. 

A system introduced in England by Arthur GladweU, now known 
as the Gladwell system of bituminous road construction, re<juires 
the spreading of a mixture of sand and bituminous material or 
fines and bituminous material over the top of the No. 1 or first 
course of macadam followed by a No. 2 course of clean, dnr stone 
and a second layer of mixed fines and bituminous material. The 
three layers are then rolled with a steam roller. The object of this 
form of construction b to secure a thorough filling of the second 
course of stone by the mixture of fines and bituminous material 
from both above and below. 

Throughout this description the term "bituminous material'' 
has been used as a ^neric term and should be read to include all 
forms of artificial binders which are in common use. 

The detdls of the management of bituminous material are 
extremely important. It is known that a proper selection of the 
bituminous binder is vital to the success of construction. Standard 
specifications for bituminous material are not yet in complete 
agreement. There are certain chemical tests which it is known 
that good bituminous material should satisfy. It is quite possible 
that these chemical tests have not yet developed final form and 
that additional physical tests should be introduced to enable proper 
selection of material. For further details as to matter of pressure, 
temperature, viscosity, etc., the reader is referred to articles upon 
bituminous road materials. 

UNITED STATES DEPARTMENT OF AGRICULTURE 
OFFICE OF PUBLIC ROADS AND RURAL ENGINEERING 

Specification for the Conetrudion of BUuminous Macadam by (he 

Penetration Method 

SEPTEMBER, 1914 
8UB0RADB 

The subgrade shall be considered as that portion of the road 
upon which the first course of broken stone is to be laid. The 
subgrade shall consist of good, sound earth brought to the proper 
elevation, alignment, and cross-eection, and shidl be rolled until 
finn and hard. The rolling shall be done with a roller of the 
macadam tjrpe weighing not less than ten (10) tons or more than 
fifteen (16) tons. Should earth be encountered which will not 
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ocnnpaet by rollings so as to be firm and hardi it shall be removed 
and suitable material put in its place and that portion of the 
subgrade again rolled. When the rolling is completed, the sur- 
face of the subgrade shall conform to the crossHsection shown on 
the plans and shall have the proper elevation and ali^mient and 
shall be so maintained until the first course of stone is in place. 
If tracks or ruts are formed in the subgrade, the contractor shall 
scarify, reshape and reroll it. 

Preparation of subgrade shall be paid for at the price bid per 
square yard. 

CRUSHXD 8T0NS 

The crushed stone used in this work shall be newlv broken, of 
uniform quality throu^out and free from tailings, slaty and flat 
fragments, soft or disintegrated stone, dirt or other objectionable 
matter. 

The following designations and sises shall obtain: 

Du9t. That portion of the product of the crusher which will 
pass through a screen having one-quarter (}) inch circular open- 
mgB. 

Chips. That portion of the product of the crusher which will 
be retained on a screen having one-quarter (}) inch circular open- 
ings and will pass through a screen having one (1) inch circular 
openings. 

Screenings. That portion of the product of the crusher which 
will pass throui^ a screen having one (1) inch circular openings, 
including the dust of fracture. 

No. t Stone. That portion of the product of the crusher which 
will be retained on a screen having one (1) inch circular openings 
and will pass through a screen having circular openings not less 
than two (2) inches nor greater than two and one-quarter (2}) 
inches in diameter. 

No. 1 Stone. That portion of the product of the crusher which 
will be retained on a screen having circular openings not less than 
two (2) inches nor greater than two and one-quarter (21) inches 
in diameter, and wiU pass through a screen having circular open- 
inm not lees than three (3) inches nor greater than three and one- 
luuf (3}) inches in diameter. 

A sample of the stone when subjected to the hardness, tough- 
ness and aJ[>rasion tests as described in U. S. Office of Public 
Roads Bulletin No. 44, shall satisfactorily meet the following limit- 
ingvalues: 

Hardness, not less than ; tou^mess, not less than 

; and per cent of wear, not more than . 

Bottom course. The bottom course shall consist of a single 
layer of No. 1 stone, of the thickness, when compa^sted, as shown 
on the plans, and shall be sprMd so that after being thoroughly 
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compacted with a road roller, of the macadam type, its surface 
will be paralled to and uniformly below tiie finished road surface 
by an amount equal to the thickness of the wearing course. When 
the bottom course has been thoroughly rolled, the voids between 
the stone shall be filled with stone screenings or coarse sand. In 
no case, however, shall such an amount of screenings or sand be 
used as to fill the bottom course to within less tlian one-half inch 
of its surface.^ 

Second course. The second course shall consist of a layer of 
No. 2 stone evenly spread over the bottom course to a depth of 
three inches, loose measurement. This course shall be dry rolled 
until the fragments of stone are well keyed together and the sur- 
face conforms to the cross-section shown in the plans. In order 
to allow penetration of the hot bituminous binder applied in the 
manner hereinafter specified, the surface of this course shall be 
open and porous. 

In the event that any course of stone shall have become rutted 
or loosened by travel before the application of the next succeed* 
ing course, the contractor shall restore said course of stone to its 
proper crossHsection with such materials and in such manner as 
the engineer shall direct. 

Bituminoua binder. The bituminous binder shall conform to 
the specification for such material.' SufiScient and approved fa- 
cilities for delivering and heating the binder shall be provided. 
It shall be maintained within a temperature range of 250^ F. to 
300*'F. for tar products, and SOO^'F. to 360*" F. for fluxed native 
and oil-asphalt products. 

First application of biiuminous binder. The hot bituminous 
binder shall be uniformly distributed over the second course at 
the rate of 1} gallons to the square yard, by either pouring from 
approved pouring pots or applied under pressure from a tank 
wagon equipped with hose and nozzle of a type approved by the 
engineer. Immediately after this application, clean stone chips 
shall be spread over the surface in sufficient quantities to just 

^ Worn macadam which is to be resurfaced with bituminous macadam 
•hall first be cleaned of all loose dirt and foreign matter, and then scarified 
to a depth of three (3) inches. The loosened material shall be harrowed 
and reshaped to the proper crown by the use of a road machine or rakes, 
and sufficient new No. 1 stone shall be added to yield, when compacted, a 
bottom course of the required thickness. At the sides shall be formed 
shoulders of well rolled macadam, gravel, or earth, not less than three (8) 
feet in width. 

* Climatic conditions, volume and character of traffic, kind of stone 
used and availability, are important factors to be considered in the proper 
•election of bituminous materials. Since any of these factors may vary 
greatly in different sections of the country, it is inadvisable to include a 
general specification for the bituminous material. Proper specifications 
will be furnished upon request if information relative to the above men* 
tioned factors is given. 
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completely fill the surface voidsi after which the course shall be 
thoroughly rolled. When the roiling is completed, any surplus 
chips shall be swept from the surface. The bituminous binder 
shall be applied only during dry weather, and the stone of the 
second course must be dry and clean at the time of application. 

Seed coat. A seal coat of hot bituminous material shall be uni- 
formly distributed as above described, at the rate of one-half (}) 
to three-quarters (}) of a gallon to the square yard. It shall be 
immediately covered with a layer of clean stone chips, in an 
amount sufficient to take up all excess bituminous material, and 
shall then be thoroughly rolled. 

Weather. No bituminous material shall be applied at any time 
when the air temperature is below 60^ F., or when the air tem- 
perature within the preceding twenty-four hours has been 35^ F. 
or lower. 

Specifi4xUum9 for Bituminous Macadam — Mixing Method 
U. S, Office of Public Roade and Rural Bngineering 

BUBQBADB SAME AS FOR PENETRATION METHOD 

Upon the concrete or macadam base constructed as hereinbe- 
fore specified shall be laid a wearing surface of bituminous mac- 
adam, as follows: 

MATERIALS 

Crushed stone. The crushed stone used in this work shall be 
newly broken, of unifonn quality throughout and free from tail- 
ings, slaty and flat fragments, soft or disintegrated stone, dirt, or 
other objectionable matter. 

The following designations and sises shall obtain: 

Three-quarter (}) inch stone. That portion of the product of 
the crusher which will be retained on a screen having one-half 
{\) or five-eighths (f ) inch circular openings, and will pass throun^ 
a screen having one and one-eighth (1|) or one and one-quarter 
(1^) inch circular openings. 

Chips. That portion of the product of the crusher which will 
pass through a screen having one-4ialf (i) or five-eighths (I) inch 
circular openings, and be free from any material which will pass 
through a one-eighth (|) inch screen.) 

Bituminous binder. The bituminous binder shall conform 
to the specification for such material.^ Sufficient and approved 
facilities for delivering and heating the binder shall be provided. 
It shall be maintained within a temperature range of 260^ F. to 

1 Climmtic conditions, volume and character of tra£5c, kind of stone 
used and availability, are important factors to be considered in the proper 
selection of bituminous materials. Since any of these factors may vary 
frcatly in different sections of the country, it is inadvisable to ineiuds a 
general specification for the bituminous material. Proper ^peeifications 
will be furnished upon request if information relative to the above men- 
Uoned factors is given. 
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800^ F. for Ur produotSi and 300"" F. to 850'' F. for fluxed native 
and oil-asphalt products. 

CONSTRUCTION 

Wearing surface. The wearmg surface shall consist of a single 
layer of a mixture of the three-quarter (}) inch stone and bitumi- 
nous material, above described, uniformly spread over the base 
to a thickness of not less than three and one-hidf (3}) inches be- 
fore rolling. 

The mixture shall be in the proportions of one (1) cubic yard 
of stone and eighteen (18) to twenty-one (21) gallons of the bi- 
tuminous material. The exact amount of the latter will be deter- 
mined by the engineer within the above limits and the amount 
so determined shall be used by the contractor. 

The stone shall be heated in such a manner that no part of it 
shall have a temperature higher than 250^ F. or lower than 200^ F. 
To the heated stone shall be added the hot bitiuninous material 
and the whole thoroughly mixed until the entire surface of each 
particle of stone is covered with the bituminous material. 

The mixing shall be done in a mechanical mixer so designed, 
constructed and operated that it wiU dry and heat the stone to a 
temperature of 250^ F., and will thoroughly mix this heated stone 
and the bituminous material without in any manner damaging the 
latter by overheating. 

The mixture shall be transported from the mixer to its place on 
the road in wheelbarrows, carts or wagons and dumped upon 
dumping boards, from which it shall be shoveled into place. The 
temperature of the mixture at the time of roreading shall be such 
that it may be readily spread in a layer of uniform density and 
thickness. Lumps that can not be readily broken up by the 
spreader shall be rejected. The operation of transporting, shov- 
eling and spreading shall be so conducted that it shall not cause 
any segregation of any part of the mixture. When the mixture 
has been properlv spreiui, it shall be thoroughly compacted by 
rolling witn a roller weighing not less than ten QO) tons or more 
than fifteen (15) tons and heavy ramming at places inaccessible 
to the roller. All of the mixture shall be rolled or tamped dur- 
ing the same day that it is laid. 

Seal coat. To the well-rolled surface shall be applied a seal 
coat of bituminous material at the rate of from one-half (}) to 
three-quarters (}) of a gallon to the square yard. The appUea- 
tion may be made from a hose connected to the supply tank or 
by approved pouring pots, and shall be evenly broomed over the 
surface if necessary to obtain a uniform distribution. The coated 
surface shall be immediately covered with a layer of chips of 
sufficient thickness to take up all excess of bitumen. The sur- 
face shall then be finished by thorough rolling. 
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SpedfieatianB for AiphaUie Matetwh 

Specifications for asphaltic materiak for highway building may 
be drawn in one of three wa3r8. There may be (1) a so-called 
"wide-open" or blanket specification, the limits of which are so 
broad as to include practically all available products; (2) a 
''closed'' specification, describing a particular product which it 
is desired to use; or (3) an alternate specification, whidi describes 
separately the main t3rpes or kinds of asphalt, and calls for separate 
bids on each. 

In favor of the wide-open specification it is contended that it 
does not discriminate against any product and tends to secure 
the broadest competition. When accompanied by the provision 
that the low bid must be accepted such a specification results, its 
critics assert, in eliminating considerations of relative quality 
and desirability. There is a further objection raised, that in 
order to admit a wide range of products the limits of the speci- 
fication must be so broad as to include the least desirable and 
cheapest products as well as those of higher price and, presumably, 
of greater desirability. 

An advantage claimed for the closed specification is that it 
enables the piurchaser to obtain precisely that material which it 
has been determined shall be used. This form is objected to on 
the ground that it limits competition and may result in the pur- 
chaser being mulcted for a higher price than would otherwise be 
paid. The latter objection does not apply to products which are 
sold at a fixed price to all purchasers, whatever specifications may 
be in force, but the objection remains as to a policy which may 
be considered one that confers a monopoly. 

The alternate specification, by classifying or separately de- 
scribing types of asphalt and calling for separate bids on each, 
permits the choice of materials on the basis of relative cost and 

auality, it being possible under such a specification to accept 
lie lowest bid contemplating the use of any class of asphiJt. 
Under an open specification the buyer usually is limited to that 
which may be the cheapest. Against the alternate specification 
it is contended that the classification of asphalts is unnecesary, 
and that one description can and should be drawn so as to include 
all available materials, however great may be their variation in 
origin, auality and price. 

The OflSoe of Public Roads and Rural Engineering employs 
the alternate form of asphalt specification and calls for separate 
bids on "oU asphalt" and ''fluxed native asphalt*' for road 
building purposes. The Committee on Road Materials of the 
American Society of Civil EIngineers has reported that : " For the 
present, at least, whenever comprehensive speoifioations are to 
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be prepared so as to admit a variety of t3rpes of bituminous mate- 
rials, separate specifications as may be necessary should be pre- 
pared for each type." 

Brick Roads 

Vitrified paving 'brick have been in use in this country a little 
more than thirty-five years as a wearing surface for streets and 
highways. In their early history little attention was given to using 
them in the most advantageous way, either as to durability or as 
to the possible satisfaction in their use. It was rather a commin- 
gling of varied ideas with a good material, with no definite realisa- 
tion of what is really possible in a brick street constructed under 
the most approved methods of today. 

Vitrified paving brick are manufactured from fire cla3rs and 
shales which are found in various regions throughout the United 
States. No two deposits of these shales or clays are exactly 
alike; they do not bum alike either in color or m the amount 
of heat required to bring them into the best condition adaptable 
for their use, so that the raw material must receive slightly 
different treatment at each of the factories. On this account 
brick of different manufacture differ in appearance. 

A brick burned sufiSciently to develop the best quality from any 
one of the clays and shales used is almost impervious; at least suf- 
ficiently so that the amount of moisture absorbed, regardless of 
temperature, does not affect the brick in any way. 

In the use of vitrified brick for a wearing surface, due consid- 
eration must be given to the amount and character of the traffic 
in determining the width of the road and the character of con- 
struction. The amount of money possible to expend must also 
have due weight. The available local materials which may be 
used in the construction of the road in addition to the brick, must 
also be taken carefully into consideration. For example, it is 
necessary to determine whether concrete shall be used as founda- 
tion, and, if so, of what the concrete shall consist, or whether 
there shall be any artificial foundation at all. The question of 
whether the road is to to be located in the northern portion of the 
country subject to extreme climatic conditions or in the extreme 
south where low temperature need not be guarded against is of 
great importance. The question of drainage also enters mate- 
riallv into the problem. 

The t3rpe of the road therefore must be influenced by some one 
or more or even all of the foregoing, as every feature to a greater 
or less extent bears a particular relation to the economy of the road 
itself. To illustrate: the black mucky soil of somewhat difficult 
drainage of northern Illinois where practically all of the thorough- 
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fares are subject to a traflSc of numerous and heavily loaded 
vehicles, and subject also to extremes of low temperature and 
liable to consequent damage from frost, require the best and more 
expensive type of roads. In and about the Gulf Coast where the 
soil for the most part carries a large proportion of sand and ih not 
subject to frost action economical roads can be built without any 
artificial foundation at all by merely preparing the grade to corre- 
spond with that of the finished highway. The requirements for 
tnese two types of roads as to local conditions to a very large 
degree equalises the cost in respective localities. For instance, 
in northern Illinois the brick on account of freight rates are 
slightly less in cost and the material, such as gravel and broken 
stone, which enter into the foundation are of low cost so that a 
road built in northern Illinois corresponds in price to the road 
equally adapted to conditions found in the South and this state of 
affairs very largely obtains throughout the country. 

As to the different types and kinds they may be approximated 
as follows: the best and most expeasive type that shall meet sever- 
est conditions as well as severest traffic must be made with a care- 
fully drained and thoroughly compacted subgrade, the surface of 
which shall be made to exactly conform with that of the finished 
highway. Upon this subgrade must be placed a concrete base 
finished with a smooth surface and from 4 to 6 inches in depth. 
On this base a compressed sand cushion to a uniform depth of two 
inches is placed . Upon this 2-inch sand cushion must be placed the 
brick with the best edge up. These bricks after being so placed must 
be rolled and ironed out so that the plane presented b^ the surface 
shall be entirely free from any depressions. Followmg this con- 
dition the interstices shall be completely filled with a mbcture in 
uniform preparation of 1 to 1 of sand and portland cement. Pro- 
visions shall also be made along either curb for contraction and ex- 
pansion. Standard specifications for various types of brick pave- 
ments may be obtained from the National Paving Brick Manu- 
facturers Association, Engineers' Building, Cleveland, Ohio. The 
cheapest and least expensive type eliminates from the fore- 
going the foundation of concrete and even cement filler so that a 
road in the sandy districts can be made based upon the expenses 
of the brick, the curb and the preparation of tne grade. Inter- 
mediate conditions nece^arily obtain here and there throughout 
the country where with good judgment economy may be greatly 
subserved m the manner and method of building with due con- 
sideration of the traffic to which the roads respectively are to be 
subjected. Let it be thoroughly understood that the highest and 
best type is not only satisfactory and sanitary but of the greatest 
durability. However, the cheaper type is ofttimes advisable 
because of lower first cost and traffic requirementa. 
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AtphaU Impregnated Brick 

During 1915 attention has been directed to the possibilities of 
asphalt impregnated brick. The idea of impregnating brick with 
bituminous material is not new. In 1893 brick boiled in coal tar 
were laid in Portland, Ore., and remained in service 17 years. 
About 1907 nose brick boiled in asphalt were laid along the tracks 
of the Los Angeles Electric Railway Corporation and 2500 simi- 
lar brick were laid along tracks in San Francisco about 1912. 
Brick boiled in bituminous material have also been laid in Nash- 
ville and Chattanooga. 

The method of treating brick which came into prominence in 
1915 is designed to fill completely the pores in the brick. As the 
porosity of different grades and makes varies considerably, the 
quantity of impregnating material required will range from about 
6 to 15 per cent of the volume of the brick. As a result of the 
treatment it is claimed that the brick become impervious to mois- 
ture, the bituminous jointing material adheres more firmly to the 
treated than to the untreated brick, and the wearing properties, 
as indicated by the standard rattler test, are greatly improved. 

Results of tests of untreated and asphalt impregnated brick. Each sample 

consisted of five untreated and five treated brick 



Weight in pounds: 

Before treatment. . . 

After treatment 

Asphalt used 

Loss in weight, pounds : 

Untreated 

Treated 

Loss in weight, per 
cent: 

Untreated 

Treated 

Broken brick: 

Untreated 

Treated 



50.60 

56.76 

6.00 

27.02 
S.38 



53. 

14.77 

1 




48.81 

54.01 

5.20 

17.39 
8.96 



3435 



63 
16.59 






46. 

48.97 

2.47 

28.81 
6.22 



61.96 
12.70 

3 
3 



5053 



.35 
55.77 
2.42 

17.19 
10.07 



32.22 
18.06 


1 



45.25 

47.49 

2.24 

13.93 
6.51 



30.79 
13.71 






48.65 

51.33 

2.68 

11.88 
6.83 



24.42 
13.31 






49.75 

54.60 

4.85 

19.57 
7.36 



39.34 
13.48 






47.95 

49.94 

1.99 



13. 
6.46 



28.43 
12.94 








50.03 

54.53 

4.50 



6311 



.78 
6.25 



23.55 
11.46 








This last advantage is indicated in the accompanying tabulation 
of tests of untreated and treated "second" brick conducted by 
Robert W. Hunt & Company. Each test was made with five 
untreated and five treated brick, 225 pounds of small shot and 75 
pounds of large shot, the rattler making 1800 revolutions at the 
rate of 30 revolutions per minute. The increase in wear due to 
impregnation will, it is stated, enable manufacturers to stop their 
burning at a lower temperature than is now customary, ti^us 
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materially reducing the number of poor brick in a kiln, and to 
obtain the necessary strength by impregnating the brick. It is 
also claimed that grades of brick unsuitable for pavements may 
be made into satisfactory pavers by impregnation. 

The manufacture of asphalt impregnated brick is described as 
follows: The burning is stopped two or tiiree da3rs earlier than 
for vitrified pavers, and as soon as the brick have been cooled to 
a handling temperature they are run on trucks into a tight cylin- 
der. The cylinder is subject to a vacuum of 25 inches to remove 
air from the pores of the brick, and is then filled with hot asphalt 
under a pressiure of about 160 pounds per square inch. This 
pressure is maintained for two or three nours. The asphalt is 
then drained away and the brick removed to an annealing cham- 
ber to cool. 

Concrete Roads 

Types* — The methods of construction of concrete roads divide 
them into one course, two course and one and two course reinforced. 

Materials. — 1. Portland Cement. The cement shidl meet the 
requirements of the United States government for Portland cement 
or of the standard specifications for Portland cemenc of the Ameri- 
can Society for Testing Materials. 

2. Fine Aggregate. Fine aggregate shall consist of sand, 
crushed stone or gravd screenings, graded from fine to coarse, and 
passing when dry a screen of i-4nch mesh. It shall be preferably 
of silicious material, clean, free fiom soft particles and dust (both 
loose and occurring as a coating on the grains), loam, vegetable or 
other deleterious material ; and not more than 20 per cent shall pass 
a sieve having SO monies per lineal inch, and not more than 6 per cent 
shall pass a sieve having 100 meshes per lineal inch, fine aggre- 

Ete snail be of such quality that mortar composed of one part Port- 
id cement and three parts fine aggregate, by weight, when made 
into briquettes, will show a tensile strength at least equal to the 
strength of 1 :3 mortar of the same consistency, made wi th the same 
cement and Standard Ottawa Sand. In no case shall fine aggregate 
containing frost or lumps of froien material be used. 

3. Coarse AggTe|;<^te. Coarse aggregate shall consist of stone 
or gravel, graded m size, retained on a screen of }-inch mesh, 
and passing a screen of 1} inches mesh. It shall be clean, hard, 
durable and free from all deleterious matter and shall contain 
no soft, flat, or elongated particles. In no case shall coarse aggre- 
gate containing frost or lumps of frozen material be used. 

4. Natural Mbced Aggregates. Natural mbced aggregates shall 
not be used as they come from deposits, but shall be screened and 
remixed to agree with the proportions specified. 
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5. Water. Water ahall be dean, free fran cul, add, alkali, or 
vegetable matter. 

Equipmeni. — ^In addition to the usual equipment needed in the 
preparation of the subgrade or foundation for all types of roadwajrs, 
there wUl be required for the construction of a concrete roadway 
a good concrete mixer of the batch type provfded with traction 
power, a suflScient amount of 2-inch lumber capped with angle 
irons or steel side arms for side forms, wheel-barrows, shovels, the 
finishing and other small tools owned by every contractor doing 
concrete work and some means for haulmg materials. 

On large work or long hauls or in districts where men and teams 
are scarce, hauling on industrial railways and with traction engines 
and motor trucks has been found to be economical, and the com- 
paratively large amount of water required can probably be best 
obtained from the nearest source of supply by pumping through 
small metal pipe lines with small gasoline engines, rather than by 
hauling in twk wagons with teams. 

FoundaHan. — ^The subgrade or foundation upon which concrete 
is to be laid should be made flat and brought to a firm unyielding 
surface by rolling, and all soft, spongy or yieldmg spots and all 
v^etable or perishable matter should be entirely removed from 
the sub^ade and the spsice refilled with gravel, broken stone or 
other suitable material. Special attention should be paid to 
drainage and water must be kept from reaching the foundation by 
means of open ditches or tile or French drains, provided with 
suicaoie outlets. Old macadam or gravel roadways make idea! 
foundation upon which to lay concrete, provided the same are 
scarified and made flat and the siuface sealed with clay or loam or 
other material thoroughly wet and rolled, which will prevent the 
grout from the concrete running into the sub-base and will prevent 
any bond between the sub-base and the pavement. The muf ace 
of the sub-base must be smooth and free from all irregularities. 

One-Course Roadway. — Upon the properly prepared subgrade 
concrete should be deposited having a thickness of at least 5 inches 
at the sides and 7 inches at the crown. It should be made in the 
proportion of at least one bag of Portland cement, 1} cubic feet of 
fine aggregate and 3 cubic feet of coarse aggregate. The mixture 
should be of such consistency as to settle to a flattened mass and 
yet cause no segregation of the aggregate and the surface struck oS 
with a template cut to the proper shape of the road and running on 
the side forms. The rough places left after the use of the tempUte, 
should be smoothed with a wooden float. 

Ttoo-Course Roadway. — Upon a properly prepared subgrade 
should be laid concrete mixed in the proportion of at least 1 sack of 
cement to not more than 2| cubic feet of fine aggregate and not 
more than 4 cubic feet of coarse aggregate, having a thickness of at 
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least 4 inches at the sides of the road and 6 inches at the crown. 
The concrete should be mixed as wet as is practicable, and should 
be placed as soon after mixing as possible but in no case should more 
than thirty minutes elapse between the mixing and the placing of 
the concrete base. The concrete base should be deposited in 
strips extending across the full width of the area paved and should 
be brought to a surface the thickness of the wearing surface below 
the finished surface of the roadway. 

The concrete base before it begms to harden should be covered 
with a wearing course at least 2 inches thick composed of one sack 
of cement, and 1 cubic foot of suitable fine aggregate to 1^ feet 
of coarse aggregate, ranging in size from \ inch to f inch 

The wearing course should be placed as soon as it is mixed and in 
no case should more than forty-five minutes elapse between the 
mixing of the concrete base and the finishing of the wearing coiurse. 

Protection. — ^The concrete shall be sprinkled with water as soon 
after finished as may be possible without pitting the surface. It 
shall be kept moist in this manner for at least 10 days during which 
time it shall be protected from the elements by coverizig with 
canvas, sand or earth. No travel shall be allowed upon it until 
the concrete is 14 days old. 

Joints, — To provide for fre-3 movement of the concrete, the road 
should be laid with joints of }-inch width not more than 30 feet 
apart. Such joints diould be vertical and extend entirely through 
the concrete. They should be filled with tar paper or tar felt, or a 
waterproof filler. 

Crown. — ^The road should be given a crown at the center of 
onf*-hundredth to one-seventy-fifth the width of the road. 

Reinforced Concrete Parement. — ^When the road is 20 or more 
feet wide, reinforcing shall be used; the same shall consist of wire 
fabric or of plain or deformed steel bars. The cross-sectional 
area of the transverse reinforcing shall amount to at least 0.041 
square inch per lineal foot of length of roadway measured parallel 
to the axis of the street. The cross-sectional area of the rein- 
forcing metal running parallel to the center line of the pavement 
shall amount to at least 0.04 square inch per foot of pavement 
width and the cross sectional area of the reinforcing metal which 
is perpendicular to the center line of the pavement shall amount 
to at least 0.05 square inch per foot of pavement length. The 
reinforcmg shall be placed 2 inches from the upper surface of 
the pavement, and shall be lapped, where necessary, sufficiently 
to develop the full strength of the metal. The reinforcement 
shall extend to within 2 inches of, but not across, all joints. 

AephaU Blocks on Country Roads 

As designed and manufactured for use on country roads, the 
asphalt blocks are 5 inches wide, 12 inches long, and 2 inches deep, 
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The asphalt block was developed and perfected on the theotr 
that crushed trap rock, on account of its preeminoit hardness and 
inberent erittiDess, made the best known material for a roadway 
surface, the one thmg needed bmg a cement, or binding material, 
to keep all of the particles permanently in place. This was accom- 
plished by the use of an asphaltic cement to bind together Uie prop- 
erly graded particles of crushed tr^>, the hot mixture being con- 
solidated by tremendous pressure into blocks so dense and free from 
Toids as to be practically non-abeorbeut. In the asphalt block, 
therefore, we have an asphaltic concrete, or macadam, mixed, m 
exact proportions, at a central plant, under conditions inm> 
ing absolute uniformity, and receiving the comiHeemon neceesair 
to produce a deaae and non-^»orbent material. 

Not only has a special block been produced, but a special method 
of construction hu been worked out, designed to utilise what b 
left of the worn and rutted macadam road as a foimdation for the 
blocks. This is accomplished by scarifying the surface, if neceesaiy, 
filling up the deep ruts, rolling with a heavy steam roller, and lay- 
ing upon the sur^ce of the old macadam, a bed of cement morUr 
about 1 inch in thickness, to serve the double purpose of forming 
a firm unyielding bed for the blocks, and binding than securely 
to the macadam foundaUon underneath. By t£is method the 
material used in the ori^nal construction of the road is not thrown 
away, but used as foundation for a permanent wearing surface. 
Where the old macadam is too thin, or too badly worn to be aafely 
used as a foundation, it will be necessary to lay a concrete base, 
but usually there is broken stone enough in the old macadam to 
supply what is needed for laying concrete. 

A pavement may be Iwd of any desired width, contour, grade, 
or crown. It is perfectly feasible to pave one-half of the roadway, 
or only a narrow strip in the center, and extend the paved area 
at a later date as traffic necessities require, or as appropriations 
become available. It is not necessary to set curbstones or head- 
ing stones to border or define the 
paved area, since a row of stretcher 
blocks held firmly in place by a shoulder 
of mortar, as shown in the sketch, 
answers the purpose perfectiy and 
leaves the entire roadway surface 
smooth and uniform. 

A good example of this construo- 
tion is on the Albany Post Road, through the villages of Hast- 
ings-on-Hudson, North Tarrytown and the Town of Mount Pleas* 
ant, N. Y., and on the "Bostoa Post R<ad in Pelham Manor and 
Rye, N. Y. 



ROAD MAINTENANCE AND REPAIR 

These terms are quite generally confused and are often used 
without distinction. The essential difference in practical road 
work is one of sise or q^uantity. Large repairs may be reduced 
bv more frec^uent attention to small repairs; these in turn by still 
closer attention become very small repairs and finally by a system 
of practically constant attention develop into maint^anoe. A 
well maintained road surface, therefore, will generally require 
no repairs until reconstruction or replacement is necessary. 
Sometimes work on culverts, bridges and the renewal of dioulders 
after heavy rains are considered repair. 

The repair of gravel and earth roads is well explained in the 
article on the construction of the same. 

To distinguish the repair of macadam roads from their mainte- 
nance, the word repair may be restricted to those operations com- 
monly called resurfacing. When an old macadam is worn so 
thin or becomes so full of chuck holes that small scattered repairs 
are insufficient to maintain it, it is usually resurfaced; tiie period 
between resurfacing operations on a large number of roads as 
reported by the United States Office of Public Roads is about 
6.5 years. It is becoming increasingly common to resurface 
macadam roads with some form of bituminous construction. 
If the old macadam surface is first scarified or picked up with the 
roller or by hand labor, and considerable new stone added, the 
repaur operations go forward from this point as in bituminous 
macadam construction. When no bituminous material is used 
in macadam road repairs, the scarified surface is brought to true 
crown and graded by the addition of new stone and thoroughly 
rolled and bonded as in ordinary macadam road construction. 
There is considerable variation in the method and amount of 
scarifying or loosening of the old macadam surface; e.g., if a mac- 
adam road has simply developed a horse track or worn traveled 
way for a width of 6 to 8 feet m the center, the road is sometimes 
repaired by thoroughly sweeping and adding sufficient new stone 
to restore the crown without scarifying. Sometimes the edges 
only of a macadam roadway are scarified or picked to insure a 
bond of new stone with the old road course. Scarifying or picking 
up of the old road surface may be entirely omitted and new stone 
put in place without disturbing the road crust. This should 
new be done without first thoroughly scouring the old surface 
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with 8tiff brooms and flushing with hose, if possible, otherwise 
a dust layer will be present and no bond develops between the 
new and old material. Of course, if a hose cannot \k had, thorough 
dousing with a sprinkling cart will suffice. 

Many macadam roads are now repaired by what is known as 
surface treatment. A tyoical example of this process is as follows: 
The old road is thoroughly cleaned of all dust and refuse; and an 
application of bituminous material is made on the road of from 
0.15 to 0.5 gallon to the square yard followed by a uniform 
coating of screened trap rock, gravel or coarse sand. The mate- 
rial should not exceed f inch in greatest diameter. If ruts or holes 
are present, they should be brdught up to a true surface with 
additional bitumen and coarse screenings. The road is now 
rolled; another application of 0.25 gallon to the square yard of bitu- 
minous material is made and the second coiu^e of screenings ap- 
plied. Such depressions as developed are of course filled with 
screenings as the work proceeds and a sufficient excess of bitumin- 
ous material should be given to such spots. A supply of surface 
screenings should be left along the road when such repair methods 
are used so that they may be spread subsequently to take up any 
excess of bituminous material that develops on the surface. 

Maintenance 

Undoubtedly the best system of maintenance for all roads is 
that which provides for the permanent and sometimes continuous 
employment of skilled laborers who have charge of particular sec- 
tions of road, or who may be assigned to any part of the county or 
other road unit where there is work most ne^ed. Men employed 
in this way become experts in their particular line and if they make 
mistakes one year or in one place, they are apt to correct them, 
whereas under the labor tax system, mistakes are often repeated. 
If one man is employed to look after a particular stretch of road, 
he will learn to take [)ride and interest in his work. 

The continuous maintenance system has been adopted in this 
country only to a limited extent. It has been used by the Massa- 
chusetts highway conunission for several years. The New York 
State highway conmiission introduced it in the year 1910 for the 
maintenance of State roads, and Allegheny County, Pennsylvania, 
employs it for the maintenance of about 100 miles of county roads. 
The Office of Public Roads and Rural Engineering has also deter- 
mined its eflfectiveness on experimental stretches. 

While it would be manifestly impossible to adopt the continuous 
maintenance system throughout the country on account of limited 
resources, and sparse population, still there are many places where 
it ought be used with success. It would be difficult to find a county 
whicm b so poor that it could not afford to employ continuously 
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eight or ten laborers and three or four teams to maintain and 
repair its principal roads. That such a plan would be more effect- 
ive than the labor tax system has been often proved. 

Of all our roads, the earth roads are probably the most neglected. 
The first and last principle in the maintenance of earth roads is 
to keep the road well drained. Water is the great enemy to our 
clay or soil roads, and must be removed immediately, or mud 
results. To insure good drainage, the ditches must be free and the 
smooth crown of the road maintained. For this purpose the split- 
log drag or an equivalent drag is very useful and, at tne same tune, 
inexpensive. The drag can be used on a sand-clay road or gravel 
road with good effect. 

The following points govern dragging on earth, gravel or sand- 
clay roads : The drag should be light, and should be hauled over 
the road at an angle of about 45 degrees so that only a small amount 
of eaxth is pushed to the center of the road. The driver may 
ride on the dnig and should not drive faster than a walk. Some 
men like to weight the drag and direct it by handles arranged like 
plow handles. Dragging should begin on the side of the road, 
and the return made on the opposite side. Unless a road is al- 
ready in good condition, it should be dragged after every heavy 
ndn, when the mud will puddle well, and still not adhere to the 
drag. A few trips over tne road will give the operator a clue as 
to the proper and best time to drag. If a road is dragged im- 
mediately before a cold spell, it will freeze smooth. 

AIwa3rB drag a little earth toward the center to keep the slope 
of the crown about an inch to the foot. If the drag cuts too much, 
shorten the hitch or change the weight on the drag. The results 
from dragging are obtamed only b^ repeated operations. A 
good 83r8tem of dragging is that which is practiced in Kansas 
and Iowa, where road authorities are authorised to let contracts 
to farmers for draggilig the roads abutting their lands. The 
cost of dragging willDe for from $0.75 to $1.25 per mile per com- 
plete dragging of several trips. The cost will depend on the width 
and price of teams. From 15 to 30 draggings should be given a 
road the first year. 

It is impossible sometimes to hold a road of soft material 
together during protracted rains and especially in winter when 
freezing occurs at intervals; but conditions will be greatly im- 
proved by the construction of underdrains in cuts along side hill 
sections or ^here groundwater shows a tendency to appear on 
the surface. The expense of subdrainage, if properly installed, 
will invariably find return in the improved state of the road dur- 
ing wet weather. 

With reference to the maintenance of macadam roads, it is 
pertinent to state at the outset that it is doubtful practice now 
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to patch macadam roads without using some fonn of artificial 
binder. A few automobiles a day passing a well made patch will 
frequently destroy it. There are, however, roads where a strictly 
macadam surface must be maintained. In repairing such roads, 
the stones should be applied only after the depressions have been 
thoroughly cleaned with stiff brooms and it is desirable to pick the 
edges with hand picks. The stones should be thoroughly wet, 
rammed and bound with fines. An essential feature of all stone 
road repair is to have a supply of stone and binding material at 
frequent intervals, not less than 100 tons to the ni^e. Do not 
attempt to patch a road with stone greater than 1^ inches in 
longest dimensions and use clean screenings. Road sweepings 
or organic matter and rubbish must never b^ used to bond stone 
patches. The maintenance of all kinds of macadam roads will 
be more effective if such roads are rolled in the spring with a 
steam roller when the frost has left the ground. 

Where a patrolman nas charge of waterbound macadam roads, 
he should take advantage of all wet weather to discover depressions 
in the road and to improve drainage. A patrolman should also 
remove all loose stones as they are particularly injurious to auto- 
mobile tires and to the road used by automobiles. Such stones 
should be collected in piles of sufficient size so that no stone is 
wasted. An important item of maintenance of macadam roads is 
the paring of the shoulders and attention to weeds and sod which 
encroach on the roadway. If a road has b^n lined and graded it 
should be possible to cut weeds and grass on the shoulders with a 
mowing machine. 

The importance of all forms of maintenance on roads is becom- 
ing more clearly recognised. It is an administrative problem. 
Where good business management is introduced, success follows. 
It is quite possible that extensive modem roads can be absolutely 
maintained for an indefinite period if they are given the proper 
surface treatment at necessary intervals. Frequently, however, 
even the best constructed road depreciates and ultimately requires 
rebuilding, because of the failure to properly systematize the main- 
tenance. 



DUST PREVENTIVES 

Until comparatively recent years, the macadam road, if properly 
constructed of suitable material, was theoretically correct ana 
practically sufficient to withstand the average traffic of our rural 
communities. It was dependent for its bond upon the dust pro- 
duced by traffic, and so long as this dust remained upon the rcN&d 
surface to be washed into the interstices by occasional rains, a mac* 
adam road gave excellent and satisfactory service. With the 
advent of modem fast motor traffic, however, these roads hema to 
deteriorate rapidly, since the rubber tire created practically no 
dust, but raised such as there was and allowed it to be carried away 
from the surface. This displacement not only robbed the tobA ot 
valuable binding material, but created a menace to the heetlth and 
comfort of the community. The need for a remedy soon became of 
paramount importance, and we have at present a great variety of 
materials for the purpose of lasring the dust and tiius tending to 
preserve the surface. 

Water has been, of course, the best known and most generally 
employed dust preventive. It effects a mechanical bond between 
the particles of dust and rock, and with certain types of rock it 
has been shown to develop a chemical bond by hvdrolysing some 
of the rock components with the formation of ooUoidal oranenting 
materials. The effect, however, b only temporary, and under 
heavy motor traffic, in dry weather, conunual rorinkling is neces- 
sary which soon becomes an expensive item. Sea water has been 
tried with better success, owing to the fact that certain magnesium 
and calcium salts contained in it are capable of retaining moisture 
for a considerable length of time. The large amount of oonunon 
salt also contained forms an objection to sea water, since in wet 
weather it leads to the formation of a salty mud which is injurious 
to the paint and iron work of vehicles. The good results of sea 
water without its disadvantages are obtained bv the use of cal- 
cium chloride which is obtained as a comparatively cheap by-prod- 
uct in the manufacture of soda by the anmionia or Solvay proc- 
ess. This material was form^ly applied in solution, but recently 
it has been prepared in a fine granular form to be spread over the 
road surface in a thin layer. It takes up water immediately, giving 
the surface a damp appearance, and proves quite efficient where 
the average moisture in the atmosphere is sufficient to feed the 
salt. Otherwise, an occasional light sprinkling with wat«r is 
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necessary. The salt is, of course, washed away by repeated rains 
and must be replenbhed from time to time, so that the cost of the 
treatment is largely dependent upon local climatic conditions. 

The purpose of the above-mentioned materials has been essen- 
tially to retain water as a binding agent in the road surface. An- 
other material which of itself contains some excellent binding 
qualities is commercially known as ''Glutrin." It is a concen- 
trated waste sulphite liquor obtained by the evaporation and treat- 
ment of liquors obtained in the manufacture of paper from wood 
pulp by the sulphite process. This material, diluted with water 
and used during the puddling of gravd and macadam roads, pro- 
duces a hard surface, and also acts to reduce the formation of dust. 
For maintenance work, the material can be applied to the surface 
with a watering cart. 

The waste molasses or ''black strap" from sugar refineries in 
conjunction with milk of lime has also been used in surface treat- 
ment, and this gives some promise of becoming an economic and 
satisfactory material in localities where it can be obtained cheaply. 
It depends for its binding value upon the formation of calcium 
sucrates by the action of lime on the sugar contained in the mo- 
lasses. These are tough, sticky substances, sparingly soluble in 
water and possessing considerable binding value. The use of this 
material is at present, however, an experimental proposition. 

The greatest development in the preparation of dust preventives 
has been made in the utilization of bituminous products such as 
petroleums, coal tars and water-gas tars. These materials were 
first used in their crude state, but the results were only partiallv 
satisfactory, so that now we have to deal almost entirely with 
refined products. Practically the only exceptions to this state- 
ment are the recently exploited Trinidad oils, which consist natur- 
ally of a light volatile flmd carrying a large amount of true asphal- 
tic base, and some of the more fluid crude California petroleums 
which are all of an asphaltic nature. Artificial products in some 
ways resembling the Trinidad oils have been produced by fluxing 
and cutting back some of the oil asphalts with volatile distillates. 
Some nonasphaltic petroleum preparations are used with satisfac- 
tory results as dust preventives and in proportion to their viscous 
or adhesive quality, make the fine particles of dust adhere to each 
other, thereby holding the powdered top dressing in a moist cush- 
ion in the center of the road, consequently helping to preserve 
macadam roadbeds against pitting or raveling. 

In order to facilitate the application of petroleum products, 
more particularly to park roads and suburban streets, emulsions 
have been prepared with some cheap soap as the emulsifying agent. 
When such an emulsion is properly compounded, the oil becomes 
readily miscible with water and can be successfully applied from 
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an ordinary sprinkling cart. Many of the large producers now 
have on the market so-called emulsified oib which contain a proper 
amount of soap to permit of their being mixed with water quite 
readily. 

Increasing quantities of tars which are obtained as by-products 
from our gas and coke industries, are being used for the manufac- 
ture of dust preventives and road binders. Low carbon coke 
oven tars and water-gas tars or mixtures of the two when properly 
refined are the most desirable of this type of product for cold sur- 
face applications; and a considerable amount of work is being done 
with light tars carr3ring a small percentage of an oil asphalt in solu- 
tion. 

The cold application of any of the types of petroleum or tar prod- 
ucts may be made when the material is sufficiently fluid, but the 
more viscous products must be heated. In either case, best results 
are obtained b^ first cleaning and repairing the road surface, after 
which an application of sufficient material to unifomdy cover the 
surface should be made. The quite common mistake of flooding 
the surface and permitting large quantities of material to go 
to waste in the ditches should be guarded against. When 
possible, traffic should be kept off the road for ten or twelve hours 
to allow the application to penetrate thoroughly, after which a 
light coat 01 sand or stone soreeninss may be spread over it. A 
treatment of this character not only keepsdown the dust for some 
time but, when a proper grade of material is used, forms a protect- 
ing mat which prevents excessive wear on the road surface. 

A clean, practically dustless surface is the prime requisite for 
any form of successf lU surface treatment, and neglect to nave such 
a properly prepared surface is too frequently responsible for unsat- 
isfactory results. The surface should be reasonably clean for the 
application of a dust preventive, since it is not the purpose of 
such an agent to lay any quantity of dust which may be present 
on the roiul, but rather to hold the products of wear for a period 
after the application has been made. 



HIGHWAY BRIDGES AND CULVERTS 

The proper material to be used in the construction of a bridge or 
culvert depends almost wholly on local conditions, such as area 
of waterway required, character and amount of traffic, available 
funds, etc. For bridges of considerable span, steel is commonly 
used, though long arches of concrete, stone or brick are not un- 
usual. For the shorter ^ans up to 30 or 40 feet, reinforced con- 
crete is well adapted. Culverts are buUt of various materials, 
such as stone, brick, concrete, and pipe of cement, vitrified day, 
corrugated iron, or cast iron. Wood is also frequently used, but 
the high cost of maintenance, and the inconvenience and discom- 
forts attending periodic repairs or renewals make it a very 
undesirable material of which to construct highway bridges or 
culverts, and its use should be avoided. 

Sted Bridget 

Because of its toughness and great unit strength, steel is pecul- 
iarly well adapted for use in bridge construction. Cast and wrought 
iron were formerly much used for this purpose, but in recent 
years have been generally supplanted by steel. 

A complete discussion of the subject of steel bridges would oc- 
cupy too much space to be undertaken here. There are a few 
essential details, however, which may be profitably pointed out. 

Design 

The design of steel bridges is now almost an exact science, and 
most of the bridge companies doing business in this country are 
amply equipped for executing designs under any reasonable set 
of conditions that may be imposed. It is obviously bad practice, 
however, to invite bids for furnishing and erecting a proposed 
bridge from these companies upon their own plans, without first 
having prescribed a complete and definite set of conditions to 
which the designs must conform. Otherwise, in the absence of 
a standard of excellence, no adequate comparison can be made of 
the bids received. Also, irresponsible parties are likely to secure 
the contract by submitting low bids with very light designs. 
Provision should always be made for having bridge designs checked 
by a competent, disinterested designer. 
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Loading 

The loading which a highway bridge should be designed to sustain 
depends in general on the local traffic conditions. Due dlowancei 
however, should always be made for reasonable increases both in 
the amount of traffic and in the weight of concentrated loads. 
For rural bridges it is usually sufficient, in designing the floor 
system, to provide for a uniform live load of 125 pounds per 
square foot, or for a load of 20 tons concentrated on two axles 
10 feet apart, with wheels spaced 6 feet on axles and with two- 
thirds of the load on the rear axle. In designing the trusses the 
uniform live load may be safely assumed as follows: For spans less 
than SO feet in length, 125 pounds per square foot of floor surface; 
for spans between SO and 100 feet in length, 100 pounds per square 
foot of floor surface; while for spans greater than 100 feet in length, 
the assumed imif orm live load per square foot of floor surface may 
be reduced 2 pounds for each additional 10 feet in length of span, 

Erovided that in no case should the assumed uniform live load be 
NU than 80 pounds per square foot of floor surface. 

Piers and Abutments 

A large percentage of the bridge failures in this country have 
been due to improperly designed abutments. There seems to be 
a general tendency to confuse the design of abutments with that of 
piers, and it is not unusual to see a bridge, consisting of a single 
span, supported on four slender cylindrical piers with no other pro- 
vision for restraining the material of the approach embankment 
than wooden boards resting against tiiese piers. There can be 
no objection to the use of properly designed cylindrical piers for 
supporting intermediate s^Muis; but the abutment must serve a 
duiu purpose. It is required to support the bridge and also to act 
as a retaining wall for the approach; and both of these functions 
should be considered ui makmg the dengn. 

Foundations for Piers and Abutments 

In designing piers and abutments, the sise of the footings should 
usually depend on the character of the foundation material. In- 
vestigations should, therefore, be made in the vicinity of each pier 
or abutment b^ore the design is completed. The foundation may 
be tested by sounding with rods, by boring with wood augers, bv 
sinking pipes with water jets or by drilling with a percussion drill. 

When the character of the foundation material nas been deter- 
mined, its safe bearing capacity may be estimated from the fol- 
lowing table, taken from U. 8. Office of Public Roads and Rural 
Engineering Bulletin No. 43. 
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(tons per VQosfv foot* 

QuiekMUid and w«t aoilt 0.05 to 1 

Dry earth 1 to 1 5 

Moderately dry clay 2 to 4 

Dry, stiff day 4 to 6 

Sand 2 to 4 

Sand, compact and cemented 4 to 6 

GraTel, cemented 8 to 10 

Rock 200 

Where the material of the foundation is poor, as, for example, 
wet clay or quicksand, it is customary to increase its bearing power 
by malnng use of piles, which are driven to such depth as is neces- 
sary to prevent settling after the weight of the whole structure is 
superimposed, the piles being considered as carrying the entire 
load. The formula m most general use for determining the amount 
of driving necessary to produce this condition is that proposed by 

Engineering News, P« ^4,i > ^ which P is the safe load in 

pounds on one pile, W the weight of the hammer in pounds, H the 
iidl of the hammer in feet, and S the penetration or sinldng in 
inches under the last blow. 

Floors 

Highway bridge floors are made of wood, reinforced concrete 
or steel. Wood floors are probably the most common, but rein- 
forced concrete presents many advantages over wood for this pur- 
pose, and is becoming very popular. Wood floors on old bri(^;e8, 
however, should never be replaced by concrete, unless the change 
was anticipated in the original design. Neither should the thick- 
ness of the wood floor be much increased, as any additional weight 
put on the structure for which provision has not been made is 
likely to prove disastrous. 

The economical thickness of wood floors depends on traffic and 
climatic conditions, as well as on the quality of the wood. In 
general, it should be such that the wood will have practicidly worn 
out before being destroyed by decay. This economical thickness 
varies from 2^ to 4 inches. 

Concrete or steel floors should always be protected from the 
traffic by cushion of earth or macadam. 

Painting 

Steel bridges should ordinarily be repainted about once every 
three years. If this work is neglects, as is so frequently the case, 
rust soon makes inroads into the metal, impairing both its strength 
and appearance. 
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Concrete Bridges and CulverU 

Concrete bridges and culverts should be designed to sustain the 
same live loads as those indicated above for steel bridges. 

The proper type of superstructure to adopt for any particular 
case should usually depend on local conditions. For example, 
where sufficient head room and satisfactory foundation can be 
obtained, an arch may be advantageously used. Where head room 
is limited or the foundation poor, however, it may frequently be 
necessary to make the superstructure flat. Also, flat slab super- 
structures are ordinarily used for spans less than about 14 feet in 
length, as little, if any, saving can be effected by using an arch. 
Where appearances are of prime consideration, however, an arch 
may properly be used, even at additional cost. 

There are three types of flat reinforced concrete superstruc- 
tures in general use wluch are respectively known as the slab tvpe, 
the encased I-beam type, and the T-beam type. Each of tnese 
types may be used with either stone or concrete abutments. 

The slab type is practicable only for spans less than about 
16 feet in length. Culverts and bridges of this type are very easily 
constructed, and require very little skilled labor. 

The encased I-beam type of superstructure is well suited for 
spans from 10 feet to 30 feet in length. In this type, the steel 
beams are designed to carry the entire load, though the concrete 
casing undoubtedly increases the strength of the structure. 

The T-beam type is adapted for about the same range of spans 
as the I-beam type, though T-beams can be used for somewhat 
longer spans. When used for spans over 30 feet in length, however, 
the economy of emplo3ring them should be demonstrated for each 
particular case. The construction of T-beam bridges and cul- 
verts is more difficult than either of the other types and requires 
more skilled labor. The cost of materials, however, is, in general, 
somewhat less. 

The iUustrations on pa^^ 234 to 237, which were prepared from 
data contained in Bulletm No. 45 of the U. S. Office of Public 
Roads, show how the various types of concrete superstructures 
are designed, and also show typical designs for a 4 foot by 3 foot 
box culvert, and a 10 foot span slab bridge on stone abutments. 

Pipe Culverts 

Vitrified clay, cast u'on, corrugated iron, steel plate and concrete 
pipes are used for tiie smaller culverts. Up to 24 inches in diam- 
eter pipe culverts are usually economical and the pipes are easily 
handled and laid. They should be laid true to grade and on a firm 
foundation. Headwalls of concrete, brick or stone should be con- 
etructed at each end, extendixig high enough to carry the fill and 
low enough to avoid damage by frost. 
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Cast Iron Pipe CutverU 

Cast iron pipe has been satisfactorily used for culverts for many 
years, and while not as cheap per foot, nor as easily handled as 
some of the lighter metal culverts, its claim to durability can not 
be questioned. Some of the cast iron pipe culverts placed in Paris 
over three hundred years ago are still in service and apparently 
in a fair state of preservation. 

Cast iron pipe for highway culverts is usually made in 12-foot 
lengths, and can be obtained in various diameters from foimdries 
in iJmost every part of the country. 

Sectional Cast Iron CtUverts 

The sectional cast iron culverts possess featiures which tend to 
make them desirable in highway work. \^th their flattened oval 
base, they are said to have greater freedom from clogging. Their 
locked joints hold them intact. It is claimed that their headwalla 
hold the roadbed in shape thus allowing a shorter length of culvert 
to be used. It is also claimed that their form gives them greater 
strength than the round structiures possess, as well as facilitates 
easy handling and consequent saving in transportation and that 
they may be assembled by unskill^ labor. They make good 
culverts for highways. 

Corrugated Metal Culverts 

Many culverts are now being constructed of corrugated gal- 
vanised iron or steel sheets. The corrugations are designed 
to so strengthen the sheet as to reduce the danger of collapse. 
This form of culvert has come into extended use during the 
past eijght or ten years largely on account of the fact that it is 
eadly installed and does not require the close supervision which 
is necessary for many other types of highway drainage. 

The pipe should, however, be made to conform to proper 
requirements for fabrication, riveting, etc.; should be made 
from a sufficiently heavy gauge of metal to insure strength for 
the diamefcer of pipe required; and should be sufficiency and 
properly galvanized. In the best practice, such culverts are 
mstalled with concrete or masonry headwalls. 

Vitrified Clay Culvert Pipe 

In localities where the ground does not freeze to great depths, 
vitrified clay pipe has proved satisfactory as a culvert material. 
It should be double strength, hard burned, and salt glazed. Each 
pipe should be a true cylinder, free from cracks, and have a tiiick- 
ness of shell of at least one-twelfth of the internal diameter. In 
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lajring the culvert, care should be taken to round out the bottom 
of the ditch to fit the pipe, makme suitable depressions for the 
bells. Where rock occurs in the dutch, it should be excavated 
some 6 inches below the lower surface of the pipe and replaced 
with clay or sand. In very cold climates, the pipe should be com- 
pletely covered with sand, or broken stone for a depth of at least 
6 inches. Where earth comes directly in contact with the pipe, 
danger from freezing is considerably increased. The surface of the 
roadfway should never be less than li diameters above the top sur- 
face of the pipe. 

Importance of Engineering Supervision 



Before leaving the subject of bridges and culverts, attention 
should be called to the importance of naving the design and con- 
struction of all such structures executed under the immediate 
supervision of a competent engineer. In no other feature of high- 
way improvement can technical training be employed to better 
advantage. Not only the efficiency of the structure itself is in- 
volved, but human safety is not infrequently dependent on its 
proper design and construction. 



PATENTED METHODS OF ROAD 
CONSTRUCTION 

All manufacturers of road materials were requested to submit 
descriptions of any patented methods of road construction which 
they thought should properly be included in this chapter. The 
information contained herein is based upon the replies received. 

Bitulithic Pavement. — ^This pavement is laid under several pat- 
ents, the basic principal United States patent being No. 727|605, 
issued te the late Frederick John Warren. The scope of the patent 
as given in the opinion in Warren Brothers Company vs. Owosso, 
Michigan, written by Mr. Justice Lurton, then Presiding Justice 
of the United States Circuit Court of Appeals, Sixth Circuit, is as 
follows: 

Warren's invention, shortly stated, consists in the discovery that an 
aggrenite of large and small pieces of stone, together with a certain proj^- 
tion of stone dust, all mixed together and thoroughly permeated with bitu- 
men or asphalt, results, when set, in a compact, stable structure, is less 
liable to disintegrate from trafiSc or weather than any other method of 
grading or arranging the mineral constituents. Under the evidence, the 
particles are more compact in their relation to each other and there is a 
minimum of friction in their interaction. The larger pieces of stone with- 
stand the tendencv of the small grains or dust to slip by each other and 
change the form of the pavement by disintegration and lumpy spots. The 
result is, therefore, a stability due to the arrangement of the mineral struc- 
ture which enables the use of a softer asphalt or bitumen than would be 
otherwise feasible, inasmuch as a greater proportion of the wear and strain 
is carried by the mineral elements than by the binding constituent. 

The Bitulithic surface may be laid on any suitable substantial 
foundation, such as macadam, new or old; crushed stene properly 
compressed; concrete, 'either new or resurfacing foundations of old 
pavements; old brick; granite block or cobble stones. Bitulithic 
surface is described by the owners of the patents as follows: 

Surface: Upon the foundation is spread the wearing surface which is 
compressed with a heavv road roller to a thickness of 2 inches. The surface 
mixture is made of the best stone obtainable, varying in sise from a maxi- 
mum of 1 inch or li inches down to an impalpable powder, the various 
sises of smaller stone, sand and impalpable powder being provided to fill 
the spaces between the larger stones. The proi>ortions usea of the various 
sises of mineral are pre-aetermined by pnysical tests with a view to 
obtaining the smallest percentage of air spaces or voids in the mineral 
mixture, and vary with the character and snape of particles of the stone 
used in each particular case. After the proportions nave been determined, 
the mineral material is passed through a rotary dryer, from whioh it is 
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earried up an elevator and through a rotary screen which separates the 
oiineral material into its several different groups of sises. The proper pro- 
portion by weight of each of these sises is secured b^r the use of a scale having 
seven beams, the exact required amount being weighed out» and run into a 
double shaft rotary mixer. There it is combined with a bituminous cement 
which is also accurately weighed in the proper portion. The whole is then 
thoroughly mixed together and dumped, while still hot, into carts, hauled 
to the street and spread and thoroughly rolled with heavv steam road rollers. 
Orit Surface: After the surface is thoroughly rolled, a flush coat of 
quick drjring bituminous cement is applied to the surface, thoroughly seal* 
ing it and increasing its waterproofnees. There is then applied a thin lajrer 
of finely crushed stone, varving from |-inch to 1 of an inch in sise, according 
to the roughness of the surface desired. The pavement is again thoroughly 
rolled, leaving the street in a finished condition. 

Warrenite Road. — ^Warrenite Road is a modification of Bitulithio 
pavement adapted to meet the traffic conditions which exist on 
country highways. 

BihuUme Double Bond Roadway. — ^Tbis is laid under United 
States patent No. 1,001,695 issued to August £. Schutte of Nortb- 
boro, Mass., on August 29, 1911. The construction is briefly 
described by the eighth claim of the patent, as follows: 

A pavement for foot or vehicular traffic, comprising a mineral a||gregate 
the particles of which are in substantial contact and are otherwise sur* 
rounaed and bonded together by a risid non-liquefiable cement, the voids 
between the bonded mineral particlee oeing filled with elastic cement. 

The total depth of the construction recommended by the patentee 
is 6 inches, as follows: 

1. Foundation or Bottom Course; of ordinary Portland cement 
concrete, the mineral aggregate of which may be either crushed 
stone, gravel, slag or other suitable material. 

2. Bonding Course; of hard stone or gravel, of nearly uniform 
sise, varying from about 1 inch to } inch mixed with neat Portland 
cement in the proportion of one part cement to six parts stone. 
The bonding course is tamped and well embedded into the mortar 
of the foundation or bottom course. 

3. Filler; after the bonding course is thoroughly set, presenting 
particles of crushed stone strongly united with neat Portland 
cement, but containing a large percentage of voids between the 
individual particles, hot bituminous cement especially prepared 
for the purpose, is flushed over and penetrates into the spaces of 
the bonding course, and while the cement is still hot the whole 
surface is covered with fine crusher screenings or coarse sand. 

Hassam PavemerU. — Upon a well compacted subgrade is spread 
not less than 5 inches of broken stone in sizes var3ring from 1} 
inches to 2) inches in diameter. The stone must be clean and 
fresh with no dirt. After this is rolled and brought to dcmred 
cross section the compressed stone is thoroughly grouted. The 
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grout oonsists of two parte of sand to one or more parte of Portland 
cement. This grouting b done with a Hassam patent grout 
mixer driven by a gasoline engine. Before the initial set takes 
|daoe and during the process of grouting the road is thoroughly 
rolled. Upon the top of the pavement is then spread a thin layer 
of pea stone which is also rolled. The Hassam Paving Company, 
Worcest^, Mass. 



PaterUed MaUriaU for Road Corutrudion in which the Method of 

Conetruction is not Patented 

To provide information concerning materiak the preparation 
of which involves a patent but which are not patented as to their 
method of avpUoaHonf a letter was sent to all road material manu- 
facturers aJang them to submit specifications or other suitable 
material for a special chapter to cover these conditions. The 
following reporte comprise all that have been received: 

Amieeiie. — ^A paving materiali the ingrediente of which are 
incorporated into a paving mass under patente issued to Joseph 
Hay Amies and Warren Brothers Company. It consiste of the 
best grade of crushed stone or gravel, graded in sizes from 1) 
to } inch (as to c^ve the inherent stabUily required for a perma- 
nent road), chemically treated brfore implying the asphalt and 
other matmal required for the finished product. The stone is 
then coated, without heating, with an asphaltic cement, composed 
of refined asphalt containing not less wan 98 per cent bitumen 
and other ingredients. The run-of-the-crusher Amiesite is to be 
used in the first course; the second course is either } or f-inch stone, 
treated in the same manner except it requires additional asphalt 
per ton of Amiesite, known as ''Amiesite Filler.'' The material is 
shipped to destination ready for immediate use, without further 
treatment. By way of summary, it may be stated that the ingredi- 
ente of Amiesite are crushed stone, asphalt, lime and naptha. 

Fibred AsphaU Pavement. — ^This pavement is laid under several 

Satente, ite basic principles involved being covered by United 
tates patent 104(^1, applied for April 8, 1911, and issued ite 
patented, Geoi^ge A. Henderson, of St. Albans, W. Va., on October 
8, 1912. The invention rdates principaDy to the art of denaturing 
hard-wood and preserving it in the following manner: a billet of 
hard-wood is shredded into small particles of un-uniform lengths 
of 1} inches down to wood flour, the flour itself being eliminated 
from the aggr^ate by screening. The particles are denatured 
by the process used by the tannin extract manufacturers, in which 
process all sap, ess^ice and the more evaporable and dateriable 
elemente in the wood are extracted, the remaining particles being 
thereby rendered abnormally enlarged and porous. In their sub- 



\ 



FAlSIfTSD IflBTBOD OF BOAD OOMSTBVCRnOll 246 

•equently dried and heated condition the wood particles, becauae 
of their porodt^, are susceptible of impregnation, by absorption, 
by a non-deteriable, non-evaporating matter (such as asphalt), 
in lieu of the sap, etc., removed. The heating of the dried parti- 
cles, to prevent the premature congealing of the molten aq>halt 
before reaching the particles' pores, has also for its object the 
partial contracting of the enlarged particles. The consequent 
contraction in the size of the particles' pores correspondmgly 
reduces the amount of asphalt required to completely fill them. 

The wood fiber is a waste product of tannin extract manufac- 
turers, who use hard-wood and no bark in their process. The 
particles are taken from the leaches on endless belts; dried, 
screened, heated and then mechanically mixed with a predeter- 
mined uniform percentage of asphalt, sufficient to fill the pores 
and voids in the mass when finally contracted and compressed. 
The material, in its partially impr^;nated and partially contracted 
condition is deposited at the mouthof its mixer into moulds 4 by 
6 feet, these blocks being compressed on all sides only 3 to 4 inches, 
and allowed to cool, when they will remain intact for shipment, 
but are readily disintegrated in a breaker stationed at the front 
of a portable reheating machine, designed to travel over the road 
to be paved, in which machine the coated particles are deposited 
and heated to from 250 to 275^ F. This heating results in the 
final contraction of the fiber to its normal size, as it was heiott 
being chipped from its original log, and the entrapping of its 
asphalt content, thereby insuring penetration to the most minute 
pore of the fiber, thus thoroughly preserving it, without affecting 
its natural resiliency. The mass emerges from the rear of the re- 
heating machine in a continuous 18-in(m flow on to the previously 
prepared road base, where it is mechanically ^read 4 inches thick, 
steam roller compression immediately reducmg it to a compact 
mass 2 inches thick. The interlocking of the un-unif orm preserved 
sinews of the hard-wood, in conjunction with the substantial pene- 
tration of the binding asphalt, in addition to surrounding the parti- 
cles, is relied upon for durability. 

Fibred asphalt may be laid on any substantial foundation such 
as old macadam, crushed stone, concrete, old brick, granite or 
wood blocks or cobble stones. For use on country roads a curb 
or shoulder is not necessary. 

WestrumUe. — ^The patents in connection with Westrumite as- 
phalt pavement protect the emulsifying of the asphaltum. There 
are also several independent companies in the United States, 
Canada and Europe manufacturing and marketing Westrumite. 

Westrumite is an asphaltic cement, temporanlv liquefied by 
emulsification. It is shipped in tight barrds and without any 
further preparation is mixed coUwith the proper stone matter in an 
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ordinary concrete mixer, is laid on any suitable foundation and 
thoroughly compacted, with a five to eight ton roller. The evapo- 
ration of the vehicle leaves the asphaltic cement as the binder. 

Tliere are two principle types of construction. The first is the 
mixing process or asphaltic concrete construction, using hard 
suitable crushed stone of two sizes, namely: I inch to ^ inch and 
\ inch to and including dust. The latter especially is carefully 
tested and made to coi:dform to specifications designed to give the 
greatest density. The mixture of the stone and the quantity of 
Westrumite are ascertained 1^ a determination of the voids in 
the stone matter. After the surface is thoroughly compacted a 
flushing coat is used to fill any small voids or roughness on the 
surface and the whole is again thoroughly rolled. The surface 
thickness is H inches for light traffic and 2 inches for heavy traffic. 

The other principal type of construction is the combination of 
the mixing and penetration methods. Crushed stone ranging in 
size from 2 inches to 1 inch, after being thoroughly coated with 
Westrumite asphalt, is spread on any suitable foundation to 
make a wearing surface of at least 2 inches thickness after rolling. 
This stone course is not compacted. A second course composed 
of Westrumite asphalt and crushed stone from i inch to and includ- 
ing dust, in proper proportion, is then spread over the coarse stone 
in sufficient amount to thoroughly fill all the voids. The liquid 
consistency of this mortar causes it to penetrate and fill the voids 
of the coarse stone. This process is assisted by the pressure of the 
roller. The seal coat is also applied in this construction. 

Recently another type of conistruction has come into use which 
is a bituminous carpet of } inch thickness on concrete roads. This 
carpet is composed of Westrumite asphalt, mixed cold in an ordi- 
naiy concrete mixer, with stone matter ranging from \ inch to 
and including dust, properly graded. This mixture is spread on 
the concrete surface to a uniform depth of i inch by means of a 
templet. Owing to the fact that Westrumite asphaltic cement is 
an aqueous emulsion the adhesion to even damp concrete surfaces 
is perfect. 

rfaiional Pavement. This product is manufactured under 
United States patent No. 1008433 issued to Michael A. Popkess 
of Kansas City, Missouri, which covers the material as well as 
the process of producing the same. It is impossible to produce 
National pavement with the machinery us^ in manufacturing 
any other type of bituminous material. 

A machine was designed by and patent No. 1062552 issued 
to Michael A. Popkess. Later improvements were made on 
the machine for which patents are pending. 

National pavement is composed substantially of absorbent 
earthy material mixed with a liquified bituminous binder, the 
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earthy material being previously disintegrated to such a degree 
of fineness as to render it capable of absorbing and combining 
with the binder to form a coherent homogeneous dense, yet mal- 
leable substance. 

The process, as carried out in its manufacture, consists in taking 
ordinary clay, loam or soil, subjecting it to a disintegrating treat- 
ment in a drum containing means to pulverise in the presence of 
heat, which simultaneous action of the heat and attrition reduces 
the material to a fine, dry, hot dust, which is collected and mixed 
in even quantities. The mixture 2 to 3 inches in thickness is 
spread upon a well compacted and properly drained earth base 
and rolled. 

A good soft grade of asphalt is used to waterproof and bind 
the mie earth dust together, which mixed material naturally 
compacts together under the roller, producing a dense and malle- 
able pavement for street and highway use, substantially free 
from voids. 



DIGEST OF STATE HIGHWAY 
SPECIFICATIONS 

One of the objects of the American Association of State High- 
way Officials is to bring about more uniformity in the technical 
requirements of specifications for the same classes of road work. 
The present absence of any standard is apparent from an examina- 
tion of the specifications of different Stateis where a large amount 
of work is carried on annually. Although the differences in some 
cases are more verbal than technical, this is not true in aU in- 
stances, and the Association hopes to bring about marked improve- 
ments through cooperation among its members. In the follow- 
ing digest, the numbers expressing grades of materials apply only 
to the State under consideration, as there is no uniformity in 
nomenclature. 

Water-bound Macadam and TeJford Roads 

Telford haae. — ^New York requires field or quarry stone of ap- 
proximately rectangular shape, not less than 1^ inches thick, as 
deep as the depth of the base and not over 1} times the depth 
in length. No projections over 1 inch above the established sur- 
face g|rade are permitted. The base must be rolled with a roller 
weigmng 10 tons or more, its interstices filled with screenings, and 
then rolled again. 

New Jersey requires stone between. 5 and 10 inches long, 2 
and 4 inches wide, and at least 6 inches deep. These are wedged 
with spalls before any rolling is done. After rolling, screenings, 
gravel or sand is spread over the surface and rollmg resum^; 
this is continued until all interstices are filled with uie binder, 
but the latter is not permitted to form a coating on the surface. 

Macadam bottom course. — ^New York provides three t3rpes. (1) 
Run-of-bank^ gravel passing a S^-inch circular hole, with tne mate- 
rial passing a }-inch screen not exceeding by over 5 per cent the 
voids in the remaining material after its separation. No segrega- 
tion of large and fine materials is permitted in the gravel when in 
place. (2) Screened gravel, and (3) broken stone; the speci- 
fications call for graded No. 3 {l\ to 2\ inch) or No. 4 (2^ to 3} 
inch) material, or a imiform mixture of the two, and the engmeer 
may permit the use of a small amount of No. 2 (f to li inch) 
material. Where the finished bottom course is over 5 inches thick 
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it must be placed in two separate layers. Rolling must be done 
with roller weighing at least 10 tons, beginning at the sides and 
shifting toward the center, and must be continued until there is 
no disturbance of the stone ahead of the roller. The surface is 
then covered with stone or gravel from i to f inch in sise and 
screenings or sand, which are swept into the interstices. The 
course is then rolled dry. Where the bottom course is placed in 
two layers, each layer has small stone worked into it. 

New Jersey specifications provide for several types. In the 
first the bottom course is 2f-inch stone rolled with a 10-ton roller 
with at least 400 pounds per linear inch on the drivers. This 
surface is covered with not over 1 inch of screenings, gravel or 
sand, which is rolled into the stone until there are no loose places. 
The binder must be dumped on the shoulders and then spread on 
the stone. (2) The bottom course consists of hard, tou^^ field 
stone, passing a 6-inch ring and held on a 34nch ring, no dimension 
ezceedm^ 7 inches. This is rolled, binder added, and reroUed, 
until it IS firm. (3) Gravel approved by the engineer may be 
used; it must be rolled, scraped and watered as he directs. 

Maryland specifications cail for sound stone or slag, 1 to 3 
inches in sise, or gravel up to 2} inches in sise with not more 
than 25 per cent passing a }4nch screen. No material may be 
dumped on the roiui-bed, and no layer may exceed 6 inches before 
rolling, which must be done with a 10-ton roller. The engineer 
may permit some water and sand to be used to aid the consolida- 
tion. The engineer may require the contractor to remove the 
stone or gravel from places where sub-giade material has worked 
up into uie stone or gravel. 

Ohio specifications permit the use of mvel, sandstone, lime- 
stone, slag, vitrified clay, boulders or field stone. SandsUme 
E' Mes must not be longer than 6 inches; the other materials must 
broken to No. 1, No. 2, or No. 23 Ohio standard sites, which 
must be harrowed after spreading. The roller must weigh 10 
to 13 tons, have three wheels, a mayimum rolling width of 84 
inches, and the drivers exert an average compression of at least 
350 pounds per linear inch. The course must be rolled dry until 
keywi together. Then "sufficient water shall be applied, rolling 
continued and screenings added until the stones cease to sink or 
move in front of the roller." An old macadam or gravel road 
may be used for a foundation, if satisfactory to the engineer. 

The Illinois specifications provide only for gravel roads among 
water-bound types. The bottom course is raked to bring the 
largest stones to the bottom and then rolled with a three-¥^eel 
roller weighing at least 300 pounds per linear inch of wheel. The 
gravel must be wet when rolled, and the speed of the roller is 
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limited to 100 feet per minute. The bottom course must be left 
firm and smooth. 

Gravel top course. — New York specifications permit run-of-bank 
gravel only where the engineer consents in writing to its use. 
Gravel of 1| to 2^ inch size is required, but the engineer may per- 
mit a certain amount of f to if-inch material to be mixea with 
the larger size. The binder for screened gravel must be a mixture 
of the sand screened out of the gravel and the f to If-inch mate- 
nal, with not over 17 per cent of clay added when desired. The 
binder is swept into the interstices of the top course, which is then 
sprinkled and rolled with a 10 to 12-ton roller, the addition of 
binder and the sprinkling and rolling being continued until the 
course is compacted. \^ere run-of-bank gravel is used, it must 
meet the requirements for bottom course gravel; the binder re- 
quired is the fine material from the bank, to which the engineer 
may allow a small amount of clay or loam to be added. 

The New Jersey requirements for top-course gravel are stated 
imder "Materials." The material must be harrowed and then 
rolled and scraped until satisfactory to the engineer. The engi- 
neer may allow a horse roller to be used. These specifications 
also permit a bottom course of shells, 12 inches thick at the cen- 
ter and 8 inches at the shoulders before consolidation. These 
shells are covered with 2 inches of gravel, and anpty wagons are 
then driven over the road and it is kept shaped with a scraper 
until it is hard. The final thickness must be at least half the 
thickness of the shells and gravel applied. 

The Illinois specifications for a second course of gravel call for 
the admixture of binder gravel with the road gravel, if required 
by the engineer. The binder gravel is spread on the road gravel 
after the latter has been rolled with a three-wheel roller weighing 
at least 300 pounds per linear inch of wheel, and is wet and rolled 
until the surface is hard and shows no tracks. 

Broken stone top course. — ^New York requires stone IJ to 2J 
inches in size and a binder consisting of screenings and I to f-inch 
stone. No stone may be dumped into place in mass; the final 

K lacing must be by shovel or by spreading thin without apprecia- 
te fall. It is rolled with a 10 to 12-ton roller until there is no 
wave ahead of the roller. Binder is then thrown on the surface 
with shovels, so as to form a light coat, which is swept into the 
stone, and another rolling given. This dry work is continued un- 
til no more binder will enter the stone, after which the macadam 
is sprinkled until saturated, the sprinlder being followed by the 
roller. More screenings are added where necessary, and the 
sweeping, sprinkling and rolling continued until a grout is formed 
which mis all interstices and forms a wave ahead of the roller. 
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The top course is covered with screenings to a depth of at least 
f inch. 

New Jersey requires 1^-inch stone, rolled until settled. It is 
then covered with binder and rolled, and these steps are continued 
alternately until the voids are filled with binder. Water is then 
sprinkled and the surface rolled until there is a wave ahead of the 
roller. A 10-ton roller applying a load of 400 pounds per linear 
inch of driver is required. When the rolling and sprinkling have 
thoroughly consolidated the course, and all depressions tfaAt de- 
velop have been filled with well rolled 1^-inch or }-inch stone and 
screenings, the siurf ace is covered with a mixture of equal parts of 
f-inch stone and screenings, which is rolled until the road becomes 
hard and smooth. The use of water in this work is subject to 
the control of the engineer. 

Maryland specifications call for stone 1 to 2 inches in sise, no 
dimension to exceed 2 inches. Trap rock must have a coefficient 
of wear of at least 12 and limestone a coefficient of at least 10. 
It must be consolidated with a 10-ton roller and watering and 
sprinkling may be permitted by the engineer. This oourse is 3 
inches thick after rolling. The surface is covered with trap rock 
screenings varying from dust to 1-inch pieces. Other material 
may be used with the engineer's permission, but limestone screen- 
ings may not be used with a limestone second course except with 
the written consent of the engineer or approved clean sand is 
used in equal parts with the limestone screenings. The screen- 
ings are rolled dry. then sprinkled, and rerolled. This is contin- 
ued until water fluixies to liie surface. 

Ohio specifications call for No. 1 stone or slag, harrowed, and 
rolled dry until it ceases to sink or move under the roller. The 
rolling must begin with the outer driver covering equal strips of 
the shoulder and sUme; the roller must run over these strips un- 
til they are firmly bound together, and then work gradually to- 
ward the center. No. 5 or No. 7 screeninjos are applied graduaUy 
while the dry rolling is being finished. Th^ must be cast in a 
thin layer with shovels and enough used to fiU all interstices; the 
engineer may require them to be swept into the voids. When no 
more screenings can be forced into the voids, the road is wet with 
a sprinkler, which is followed by a roller, and more screenings are 
added if they can be incorporated in the road. The sprinkling, 
sweeping and rolling are continued until a ff[put of water and 
screenings forms a wave ahead of the roller. The nutcadam must 
be kept wet at least 24 hours before the final rolling. The road 
is not used until thoroughly dried. 
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Bituminous Roads, Penetratian Method 

Bottom course. — ^Massachusetts specifications for asphalt pene- 
tration roads call for a mixture of No. 1 and No. 2 stone in pro- 
portions directed by the engineer. After rolling^ this course must 
be 2 inches thick at the sides and 3 inches tUck at the center, 
except over stone filling, where it is uniformly 2 inches thick. 
The course is then covered with screenings and rolled dry until 
the screenings are just below the top of the broken stone. For 
tar-grouted roads tne bottom course is made 4 inches thick at the 
center. The binder for the lower course in this class of xoads is 
dean, sharp material free from loam and clay and must pass a 
^inch mesh and be caught on a screen with 30 meshes to the inch. 

New York, Ohio and Illinois specifications call for substantially 
the same bottom course as for water-bound macadam. 

Top course. — ^The Massachusetts specifications call for a course 
of No. 1 stone, 2 inches thick after rolling. The binder used in 
one class of work is asphalt, supplied by the commission. It 
must be at approximately 300^ F. when applied and must be ''uni- 
fonnly applied by a pressure machine (equipped with an air com- 
pressor for applying the asphalt by direct pressure) at the rate of 
1^ gallons" per square yani. The treated surface must then be 
covered with enoiqgh clean pea stone to fill the surface voids and 
permit the steam roller to pass over it without sticking to the as- 
phalt. The pea stone is spread with brooms. After the road 
has been thoroughly rolled, the surplus pea stone is swept off and 
asphalt is appUed by a pressure machine at the rate of ^ gallon 
per square yard. A coating of pea stone is then spread and rolled, 
No bituminous work is permitted in rainy weather or under other 
conditions considered unsatisfactory by the engineer, and the 
stone must be perfectly dry before applying the asphalt. For 
tar-grouted roads the specifications are much the same, except 
that the tar must be used at 200^ F. 

New York specifications are substantially the same as those of 
Massachusetts, except that there is no standard thickness. Na 3 
stone is specified. Asphalt must be at 250^ to 350'' F. and tar at 
200"" to 250'' F. The first application is at the rate of If g^ons 
per square yard for a 3-inch top course ''with a proportional re- 
duction in the quantity for thinner courses." No. 2 stone is used 
for surfacing after the first application and No. 1 stone after the 
second appUcation of asphalt or tar, which is at the rate of } gal- 
lon per square yard. 

Illinois uses 2i-inch stone harrowed, rolled and then covered 
with bituminous material at the rate of 1 gallon per square yard. 
Screenings are swept over the surface untU the surface voids are 
filled and the surplus is removed. Bituminous material is then 
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applied at the rate of ^ gallon per yard and covered with torpedo 
gravel, which is brushed into the surface and the surplus swept 
away. A third coat of bituminous material is then applied at the 
rate of ^ gallon per square yard and covered with torpedo gravel, 
at the rate of 1 cubic yard per 200 square yards. The surface is 
then rolled, the wheels being wet to prevent sticking. 

Ohio specifications call for No. 2 stone for a top course less 
than 3 inches thick and No. 1 stone for a course of 3 inches or 
more. Slag may be used. Where the course is over 3 inches 
thick when finished, the bottom voids to within 3 inches of the 
surface must be filled with coarse sand or screenings, by harrow- 
ing. The surface must be rolled and harrowed until it is free 
from dust and does not sink under the roller. Hie amoimt of 
bituminous material for the first application is not fixed in the 
standard specifications. The material may be applied by pres- 
sure distributors or hand sprinkling pots, and is covered with 
No. 4 grit swept into the interstices. The road is then rolled 
until hard, all loose grit is swept off and a seal coat of bituminous 
material applied at the rate of ^ geJlon per square yard. The 
surface is covered with No. 4 or No. 6 grit at the rate of about 1 
cubic yard to 70 square yards of surface, and thoroughly rolled. 

BUwntfumB Roada, Mixing Method 

Bottom course. — ^Massachusetts requires a course uniformly 4 
inches thick after rolling, of stone ^ to 3 inches in size. The sur- 
face is covered with screenings which are swept into the interstices, 
none being left on the surface. The engmeer may direct tiie 
course to he watered. 

New York specifies a bottom course of concrete, broken stone, 
quarry or field stone, or gravel. Some of these were described 
under ''Water-bound Macadam." 

Illinois requires 3-inch stone, rolled thoroughly and covered 
with screenings as in Massachusetts. 

Maryland requires a concrete foundation for bituminous con- 
crete. 

Top course. — ^Massachusetts specifies a 2-inch finished course. 
The sand must pass a i-inch mesh and be clean. The gravd or 
stone must be i to 1} inches in sise. Crusher screenings are per- 
mitted. The sand and stone must be from 15 to 75 per cent of 
the whole aggregate. The aggregate is heated to at least 180^ F. 
and then mixed by machineiy with asphalt heated to at least 
200^ F. The asphalt is furnished by the State and the quan- 
tity to be used is decided by the engineer. The mixture must be 
used before its temperature is below 100^ F. ; it must be dumped 
on steel platforms or shoveled from the carts. It is spread with 
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rakes and at once rolled with a tandem roller weighing not less 
than 7 tons. Travel is kept off the finished surface for 24 hours. 

New York has specifications for two types of top course. Type 
1 uses No. 2 stone when the course is not over 2 inches thick and 
a mixture of No. 2 and No. 3 sizes with thicker courses The 
sealing coat is No. 1 stone. Gravel may be used for broken stone. 
The stone must be heated to between 225^ and 300^ F. in a re- 
volving dryer. If asphalt is used it must be heated to 275^ F. 
and not over 350^ F. If tar is used it must be heated 200^ F. 
and not over 275^ F. About 18 gallons of bituminous material 
are used per cubic yard of loose stone; the amount of bituminous 
material in the completed course must be from 5 to 7^ per cent. 
A revolving blade mixer with heating facilities is specified, and 
the mixing must continue until every stone is coated. The tem- 
perature of the finished mixture must be 200^ to 300^ F. for as- 
phalt and 200"^ to 250"" F. for tar. After rolling, the surface is 
to have a seal coat of asphalt apphed at the rate of ^ to f gallon 
per square yard by a pressure distributor. This must be covered 
at once with No. 1 stone and rolled. Before the seal coat is ap- 
plied all depressions exceeding ^ inch, as shown by a 10-foot 
straight edge, must be eliminated. The roller must weigh 8 to 
10 tons and give a compression of 200 to 350 pounds per Unear 
inch of rear wheel. Type 2 top course is a mixture of 7 to 11 per 
cent of asphalt, 5 to 11 per cent of aggregate passing a 200-medi 
screen, 18 to 30 per cent passing a 40-mesh screen, 25 to 55 per 
cent passing a 10-mesh screen, 8 to 22 per cent passing a 4-mesh 
screen and less than 10 per cent passing a 2-me8h screen. After 
this mixture has been laid, rolled and thoroughly dried, it is cov- 
ered with enough Portland cement to form a film over the whole 
surface. 

In New Jersey the standard specifications provide for a large 
variety of single and double course bituminous concrete pave- 
ments; where two courses are used the lower is a binder course. 
The requirements for single course pavements all call for a 2- 
inch finished course weigUng 250 poimds per square yard exclu- 
sive of the seal coat. The bitumen must be heated to 250^ to 
325° F. before mixing in each case, but the temperature require- 
ments for the aggregate and the finished mixture vary. The seal 
coat is applied at 250° to 325° F., only enough being used to flush 
the surface voids; it is covered with clean screenings or coarse 
sand. The other requirements are given in the table on the 
next page. 

In Maryland one type of bituminous concrete is that termed 
type 2 in the New York specifications. Another type consists 
of about 57 to 59 per cent of i to IJ-inch stone 7 per cent of J 
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inch to 20-me8h sand, 21 per cent of 20 to SOnnesh sand, 6 per 
cent of sand and filler passing an 80-mesh sieve, and 7 to 9 per 
cent of asphalt. The aggregate and asphalt are heated separately 
to 250^ to 350^ F. and then mixed mechanically. The mixture 
must be at least 220^ when hauled away. A tandem roller weigh- 
ing 7 tons must be used. A seal coat at a temperature of 200^ 
to 350^ is spread "without leaving an excess/' and then covered 
with toipedo sand or ^-inch chips and rolled until this fine ag- 
gregate is incorporated into the wearing surface. « 

New Jersey RequiremenU for SingU'Couree Biiuminoue Concrete Paieemente 



Aggregate, percentage 

2-1 inch 

1-4 inch 

_ inch 

inoh-10 mesh 

inch-10 mesh 

iO- 30 mesh 

30- 80 mesh 

80-200 mesh 

Passing 200 mesh, maximum 



Bitumen, percentage 

Temperature ag^gate, degs. F 

Temperature finished mixture on road, degs. 

F 

Mixture rejected below, degs. F 



0-10 
38-46 
12-18 

12-18 

10-15 

12-18 

6-10 

4-7 

7-8.6 
226-326 

225 
215 



56 

7.6 
15.6-18.6 
6.6-96 

3.6 

8.6 
260-316 

240 
226 



0.15 
40-60 
10-25 

8-15 
8-16 
12-22 
3-8 
2-8 

7-8.6 
226-326 

226 
216 



* The specifications call for 660 pounds of {-inch stone, 310 pounds of 
bituminous sand, 66 pounds of filler and 86 pounds of asphalt cement in a 
batch. The percentages in the table have been estimated from the speci- 
fications for these materials. 

The Illinois specifications call for a mixture of 3 cubic yards of 
l}-inch stone or 1-inch gravel, 1 cubic yard of grit sand and 81 
to 90 gallons of bituminous material. The materials are heated 
to 300^ to STS"*, and the mixture leaves the mixer at 250^ to 335*", 
according to the asphalt used. The lowest temperature of the 
surface mixture when spread is 230^ to 280^, according to the as- 
phalt used. After the initial rolling, a small amoimt of cement 
is swept over the surface; a roller weighing at least 300 pounds 
per inch of tread is required and the rate must not exceed 200 
square yards per hour. The seal coat is applied at the rate of 
i to i gallon per square yard and covered with just enough grit 
sand to prevent the material sticking to the roller. 
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Brick Roads 

Bottom course. — Cement specifications are the same everywhere. 

New York specifies a 1 : 2^ : 5 mix. The sand must not con- 
tain over 8 per cent loam and silt and made into 1 : 3 mortar 
must develop 80 per cent of the compressive strength of similar 
mortar of the same age made with standard Ottawa sand. No. 2 
or No. 3 stone or gravel may be used. Proportions may be var- 
ied slightly to secure greatest density. Machine mixing required; 
at least 12 revolutions specified. No work to be done when tem- 
perature falls below 35^ F. Surface of concrete must be kept 
moist and covered 7 days. 

New Jersey standard specifications do not prescribe the mix, 
which is determined for each contract. Broken stone, gravel and 
slag are permitted. Machine mixing required. Concrete must 
be kept moist and covered 5 days and travel kept off for 10 to 15 
da3rS| according to the season. 

In Maryland the mix is 1:3:6. The sand must not have 
over 5 per cent of loam or earth. The broken stone or gravel 
must be i to 3 inches in size with at least 50 per cent smaller than 
1^ inches in longest dimension. Machine mixing is optional. 
Surface must be kept covered and wet until the concrete has set« 
and travel must be kept off 7 da3rs. 

Ohio permits the use of "a thoroughly consolidated old mac- 
adam or gravel road, if of sufiScient depth" as a bottom course. 
It also specifies a concrete base, with the aggregates so graded 
that the mortar in an approximate 1 : 2^ : 5 mix shall be not less 
than 110 per cent of the voids in the coarse aggregate. The coarse 
aggregate must be No. 34 size; limestone of grades A, B and C, 
trap rock, grade B slag, vitrified clay, or grade B gravel are per- 
mitted. Sand must have not over 5 per cent of clay or silt, which 
will not be permitted if it coats the grains. Not more than 30 
p^ cent must pass a No. 50 sieve and not over 70 per cent be re- 
tained on a 20 sieve. A 1 : 3 mortar must develop 85 per cent 
of the strength of mortar made with standard Ottawa sand. 
Materials may be mixed by hand or in a batch machine for 15 
revolutions made in 45 to 60 seconds. No variation from the true 
surface by over ^ inch is permitted, when tested with template 
and straight edge. Concrete may be laid in cold weather if special 
precautions are taken. Surface must be kept covered and damp 
5 days and travel kept off 10 days. A water-bound foimdation 
may also be used. 

Illinois specifies a 1 : 3^ : 6 mix with graded aggregates and its 
equivalent with unscreened gravel. Sand must not contain over 
3 per cent of clay and loam and not over 0.5 per cent humus or 
organic matter. In a 1 : 3 mortar it must develop as much 
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strength as standard Ottawa sand. Gravel must be i to 1 ineh 
and broken stone ^ to 1 inch. A batch mixer running at not over 
22 revolutions per minute is required, and the minimum size is 
that taking a onensack of cement batch. At least 10 revolutions 
must be given and more if the engineer orders them. The con- 
crete must be kept wet for 4 days and no hauling on it or rolling 
or tamping of brick is permitted within 14 days. Deviations m 
more than I inch from the true surface must be corrected. 

Cushion. — In New York, the cushion must be 1| inches thick 
after rolling with a roller weighing 150 pounds per foot of width. 
The sand for the cushion must pass a No. 6 sieve and 90 per cent 
must pass a No. 20 sieve. An '' excessively fine sand" is not de- 
sired, and if more than 10 per cent of loam and silt are present the 
sand "may" be rejected. 

New Jersey requires a 1-inch cushion of sand consolidated with 
a small hand roller. 

Maryland requires a cushion not exceeding 1^ inches thick, of 
sand free from ''all substances, except that it may contain, but 
not exeeed, 20 per cent of loam." It must be consolidated with 
a 250 to 300-pound hand roller. 

Ohio specifies a cushion not exceeding \\ inches thick of sand 
containing not more than 10 per cent ofday, loam or silt. This 
is compacted by a roller weighing not less than 10 pounds per 
inch of width and having a diameter of about 24 inches. 

The Illinois cushion is a f-inch bed of a 1 : 4 dry mixture of 
cement and sand, consolidated with a hand roller weighing IS 

Eunds per inch of width. All bed placed in excess of what can 
covered with brick the same day must be removed from the 
concrete before the dose of the day. 

Brick laying. — ^The New York, Maryland, Ohio and Illinois 
specifications require practicallv tiie same method of laying, dif- 
fering only in the detail with which certain features are described. 
The blocbi must be set with the best edge up, laid straight and at 
rif^ht angles to the side lines. Each alternate course conunences 
with a half brick. All joints must be broken with a lap of at 
least 3 inches in New York and Maryland. All blocks must be 
laid with the lugs in the same direction. After the blocks are 
laid the pavement must be rolled with a self-propelled tandem roll- 
er weighing 3 to 5 tons. The rolling begins at one curb and is 
continued practiciJly longitudinally to the center, then it is be- 
gun at the other curb and carried on in the same way to Uie cen- 
ter, and finally the rdling is done diagonally on lines making an 
approximate right angle with each otiier. There seems to be a 
tendency toward detaued specifications for K^nHiing the brick, in 
order to prevent injury to them. 
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Longitudinal joints. — New York specifies either poured joints 
or premolded joints, the latter of a high-grade aspnalt, which is 
required to have 99.5 to 99.9 per cent of bitumen soluble in car- 
bon disulphide and a penetration of 40 to 50 at 77^ F. The 
joints are required on each curb. In Maryland, a f-inch joint is 
required next one curb on streets under 12 feet wide, and a joint 
next each curb on streets 12 feet or more wide, the thickness of 
the joint ranging from f inch for 12-foot roadways to 1^ inches 
for streets 30 feet or more wide. Either strip or poured joints 
are permitted, and either tar or asphalt may be used. Ohio re- 
quires premolded strips containing not less than 35 per cent of 
asphalt ; they are placed where shown on the plans. Illmois speci- 
fies a f-inch felt strip, impr^piated with tar or asphalt, along one 
curb. 

Joints. — Cement grout joints of the character recommended b^ 
the National Paving Brick Manufacturers Association are speci- 
fied with little change in New York, Maryland, Ohio and Illinois. 
After the joints are poured traffic must be kept off the streets for 
10 days in New York and Ohio, 14 days in Maryland and 21 days 
in Illinois. Ohio also specifies a bituminous fillw. 

Concrete Highways 

The one-course concrete highway is constructed on practically 
the same specifications, those of the American Concrete Insti- 
tute, in most States. The usual mix is about 1 : 1| : 3, using a 
sand with not more than 3 to 5 per cent of the grains passing a 
100-mesh screen, and a coarse aggregate from 1} inches down. 
There are some variations from th^ general limits as to size of 
aggr^ates, and in Illinois a 1 : 2 : 3} mix is epecified. Massachu- 
setts adds hydrated lime in an amount equal to 8 per cent of the 
cement. The time of mixing is usually specified as about 45 to 
60 seconds or an equivalent numb^ of revolutions of the mixer. 
The consistency of the finished mixture must be such that the 
concrete will hold its shape when struck off with a template and 
not result in a separation of the mortar from the coarse aggre- 
gate in handlmg. 

Side forms are generally permitted to be metal or plank not 
less than 2 inches thick. Several States require the plank to be 
capped with a light metal angle iron to serve as an accurate guide 
for the template used in strikmg off the concrete. When the tem- 
plate is within 3 feet of a transverse joint, the specifications usu- 
ally require it to be lifted to the joint, and the pavement struck 
by moving the template away from the joint. The surface is 
finished by floating, working m>m a bridge that does not touch 
the concrete, no variations exceeding i inch from the true surface 
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being permitted. The surface is sprasred with water as soon as 
it hi^ hardened enough to prevent pitting, and in some States, a 
shelter of canvas or tar paper must be supported over it for the 
first few hours. As soon as it is hard enough to permit spreading 
earth over it. this is done, the depth specified varying from 1 to 
2 inches. This earth is then kept wet for periods ranging from 
5 days in New Jersey to 14 in Massachusetts and Illinois. Traf- 
fic is kept off the surface for a period, measured from the finishing 
of the surface, of at least 10 days in New York, New Jersey and 
Maryland, 14 days in Massachusetts, 21 days in Ohio and 30 da3rs 
in Illinois. 

In Massachusetts, contraction joints of three layers of three- 
ply asphalt felt are located everv 30 feet. The same distance is 
maintained in New York, but tne type of joint is designated in 
the plans rathw than the specifications. There is no standard 
spacmg for joints in the New Jersey specifications^ which permit 
a tar or oil paper joint, or one formed by filling a i-mch transverse 
dot with an approved hot bituminous cement. In Maryland the 
joints are 60 feet apart on grades of 4 per cent or less, and 30 feet 
apart on grades over 4 per cent. They are | inch wide and made 
of three-ply tar paper. In Ohio, the joint is made of tar paper, 
a premolded bituminous strip, a bituminous mastic, or metal, 
and the joint spacing is 30 feet. In Illinois, the joints are 33} 
feet apart and of an approved metal type. 

Materials far Roads 

Onwd. — ^New York specifies for road grave^^ clean, sound, tough, 
hard stone, separated into five sises and meetmj^ the specifications 
for broken stone except that gravel may contam not more than 5 
per cent of loam, but must otherwise be free from dirt or foreign 
matter and must be washed when directed by the engineer. 

New Jersw requires road gravel to be ''composed of quarts 
pebbles, sand, day and oxide of iron in such quantities that the 
gravel will be compacted into a hard, dense pavement." At least 
05 per cent must pass a If-ii^ch circular opening and at least 65 
per cent must pass a H^^ch opening. Pebble gravel in which 
day is the binder must have 25 to 35 per cent of a sise retained <hi 
}<4nch circular openings, 40 to 60 per cent retained on a 10-mesh 
sieve, 8 to 20 per cent passing a 200-mesh sieve, remainder a 
fairly ?rell graded, sharp sand. Sandy gravd depending upon ox- 
ide of iron for its cementing properties must have 20 to 40 per 
cent of a sise retained on a lO^esh sieve, and 10 to 25 per cent 
passing a 200-mesh sieve, 40 per cent of this fine material being 
soluble in 1 : 3 hydrochloric aad. 

Ohio specifies three grades of gravd. Grade A must be thor- 
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oughly clean and free from sandstone, shale, s^ate, coal or other 
easily disintegrated material, vegetable matter, or soft, flat or 
elongated particles. When 5 kilograms and six cast-iron spheres 
1.875 inches in diameter are given 10,000 revolutions at 30 to 35 
revolutions per minute in a Deval apparatus the loss by abrasion 
must not exceed 12 per cent. Grade B must be well graded in 
size, hard, durable, without material which disintegrates or is of 
an otherwise deleterious nature, and without more than 2 per cent 
of clay or silt, which is not permitted at all if it coats the stone. 
Grade C is run-of-bank gravel passing a 3|-inch ring, with the ma- 
terial passing a i-inch screen not more than 10 per cent in excess 
of the voids in the remaining material. The material pass ng the 
^•inch screen must contain not less than 12 nor more tiian 20 per 
cent of silt or clay. 

Illinois requires road gravel to be rather imifortnly graded in 
size from fine material to anything passing a 3i-inch ring, with 
not over 15 per cent of pebbles (exclusive of clay) passing a i-inch 
sieve. Not more than 5 per cent of loam is allow^ but it 
should contain from 15 to 25 per cent of clay. Bonding gravel 
must be from 1 inch down in size, with at least 40 per cent of peb- 
bles retained on a ^-inch screen, not more than 5 per cent loam and 
16 to 25 per cent clay. 

Illinois requirements for gravel for bituminous roads are that 
its coefficient of wear must equal that specified for stone and 
meets the following requirements for size, (a) Passing a 3-inch 
ring and uniformly graded to sand; 15 to 25 per cent, exclusive of 
clay, must pass a 1-inch ring. The maximum limit of bonding 
clay is 20 per cent. (6) This is termed 1-inch gravel; it must pass 
a 1-inch ring and be caught on a |-inch circular opening; from 20 
to 70 per cent must be held on a f-inch screen and it must not 
contain over 2 per cent of clay, loam and other foreign matter, 
(c) Uniformly graded material passing a H-inch ring and caught 
on a f-inch ring, with not over 2 per cent of loam and clay, (d) 
Passing a f-inch ring and uniformly gnided down to sand caught 
on a No. 20 sieve, (a) Passing a f-inch circular opening and 
uniformly graded to fine sand. When absolutely clean and free 
from all foreign material it is called torpedo gravel. When 40 
to 80 per cent will pass a No. 20 sieve and there is not over 2 per 
cent of loam and clay it is called grit sand. 

Broken stone. — New York specifies clean, sharp angled stone 

{massing the abrasion and toughness tests of the American Society 
or Testing Materials.^ Rounded field stones must be at least 6 

^ American Society for Testing Materials Abrasion Test. — The machine 
•hall consist of one or more hollow iron cylinders, closed at one end and 
furnished with a tightly-fitting iron cover at the other; the oj^lindera are 
to be 20 centimeters in diameter and 34 centimeters in depth, inside. Thets 
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inches in diameter, and flat stones at least 2 inches thick before 
crushing. The broken stone must be of uniform quality, and be 
screened to the following sizes: 

New York Standard Siwe$ for Qrantl and Broken Stones 



MAUm 


•CBBBIflNOft 


VO. 1 


MO. i 


NO. s 


NO. 4 


Maximum, inches 

Minimum, inohet 


} square 


1 square 
1 ciro. 


1 circ. 
It circ. 


U circ. 
2t ciro. 


2| ciro. 
3) ciro. 



New Jersey specifications require broken stone to be as nearly 
cubical as possible. It must be trap or other approved native 
rock, free from all screenings, clay, sou or other objectionable sub* 
stances. It is graded as follows: 

Dust, not over 5 per cent retained on ^inch circular opmings; 
must be free from soil, loam and clay, mien used for bituminous 
mortars, 55 to 70 per cent must be retained on a 30»mesh sieve, 
15 to 30 per cent must pass an 80-mesh sieve, and 5 to 15 per 
cent pass a 200-mesh sieve. 

cylinders are to be mounted on a shaft at an an^e of 80 degrees with the 
axis of rotation of the shaft. At least 30 pounds of coarsely broken stone 
shall be available for a test. The rock to be tested shall be broken in pieces 
as nearly uniform in site as possible, and as nearly 50 pieces as possible 
shall constitute a test sample. The total wei|^t or rock in a test shall be 
within 10 prams of 5 kilomms. All test pieces shall be washed and thor- 
oughly dried before wei|^ng. Ten thousand revolutions, at the rate of 
between 30 and 33 per minute, shall constitute a test. Only the percentage 
of material worn off which will pass through a O.ie-oentimeter mesh sieve 
shall be considered in determininc the amount of wear. This may be ex- 
pressed either as the |>ercentage of the 5 kilograms used in the test, or the 
French coefficient, which is in more general use, may be given; that is, co- 
efficient of wear • 400/ti;, where w it the weight in grams of the detritus 
under 0. 16 centimeter in iise per kilogram of rock used. (This is also known 
as the Deval test.) 

American Society for Testing Materials Toui^ess Test.— Test pieces 
may be either cylinders or cubes, 25 millimeters ui diameter and 25 milli- 
meters high, cut perpendicular to the cleavage of the rock. (>v;Unders are 
recommended as they are cheaper and more easily made. The testing 
machine shall consist of an anvu of 50-kilograms weidit and placed on a 
concrete foundation. The hammer shall be of 2 kilograms weight and 
dropped upon an intenrening plunder of 1 kilogram weisht, which rests on 
the test piece. The lower or oeanng surface of this plunger shall be of 
spherical shape haying a radius of 1 centimeter. This plunger shall be 
made of hardened steel and pressed firmly upon the test piece oy suitable 
springs. The test piece shall be adjusted so that the center of its upper 
surface is tangent to the spherical end of the plunger. The test shall con- 
sist of a 1 centimeter fall of the hammer for the first blow and an increased 
fall of 1 centimeter for each succeeding blow until failure of the test piece 
occurs. The number of blows necessary to destroy the test piece is used 
to represent the toughness, or the centimeter-grams of eneigy applied may 
be used. (This is also known as the Page test). 
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Three-eighths-inch'^stone must not have over 5 per cent of 
material retained on ^-inch circular openings or over 4 per cent 
pass ng |-inch circular openings. 

Dui>ile88 screenings contain not over 5 per cent of material re- 
tained on f -inch circular openings or 8 per cent passing ^-inch cir- 
cular openings. 

Screenings are the run-of-crusher product in which not over 5 
per cent remains on f-inch circular openings. 

Three-quarter-inch stone contains not over 5 per cent of mate- 
rial retained on l^-inch circular openings nor over 8 per cent 
passing f-inch circular openings. 

Interlocking If-inch stone is retained on a l^-inch ring and 
passes a 2i-inch ring. 

One-and-one-half-inch stone passes a 2i-inch ring and is re- 
tained on a li-inch ring. 

Two-and-one-half-incn stone passes a 3^-inch ring in any di- 
rection and is retained on a 2i4nch ring. 

Ohio specifications provide for using various grades of several 
materials. Limestone is specified in three grades, as follows: 



QBADB O 
ptrcemi 

55 
12 

10 

4 



Caloium carbonate^ minimum 

Abrasion loss, maximum 

Hardness factor^ minimum. . . 
Toughness, minimum 



OBADB A 


OBADB • 


percent 


percent 


65 


60 


6 


10 


14 


12 


5 


5 



In the case of dolomitic limestone, the sum of the calcium and 
magnesium carbonates must be at least 70, 65 and 60 per cent in 
gntdes A, B and C respectively. The abrasion and toughness 
tests are the same as those of the American Society for Testing 
Materials; the hardness test is the Dorry hardness test explained 
in the notes on page 209. Trap rock must show not over 5 
per cent abrasion, a factor of hardness of at least 17 and a factor 
of toughness of at least 8. Sandstone must show not over 25 per 
cent abrasion, and a toughness of at least 3. 

The Ohio standard sizes for mineral material are: 

No. 1 must pass a 4-inch circular opening and be retained on a 
2i-inch opening, except No. 1 size for stone with an abrasion loss 
of less than 6 per cent is material passing a S^-inch opening and 
retained on one of 2 inches. 

No. 2 must pass a 2i-inch circular opening and be held on one 
of 1 ) inches. 

No. 3 must pass a l^-inch circular opening and be held on one 
of i-iuch. 
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No. 4, grit, must pass a f-inch opening and be held on one of 
i inch. 

No. 5, screenings, must pass a |-inch opening and from 40 to 
80 per cent must be held on a ^inch circular opening or square 
mesh. 

No. 6, grit, must pass a ^inch opening and be held on a i\-inch 
opening or mesh. 

No. 7, screenings, must pass a ^nch opening or mesh and not 
over 30 per cent ^ould pass a No. 100 sieve. 

No. 23 must pass a 2}-inch opening and be held on one of }-inch. 

All the above sizes must be so graded that in a laboratory test 
not over 10 per cent will pass the minimum opening. 

No. 34 must pass a l|-inch opening, and contain not more than 
5 per cent which will pass a ^-inch opening, and not more than 75 
per cent "that will pass or be retained on a |-inch opening." 

Massachusetts bituminous macadam specifications call for two 
sizes of broken stone. No. 1 will pass a 2}- nch ring and be held 
on a iHi^cb rins* No- 2 will pass a 1| inch ring and be held on a 
}«inch ring. 

Illinois specifications require a coefficient of wear by the Deval 
test of not less than 8 when the material is used for the second 
course and not less than 6 for the bottom course. If its cementing 
value is less than 20, a good bonding gravel must be used with it. 
These standard sizes are provided: 3-inch, passing a 3-inch rine 
and caught on a 1-inch ring; 2Hi^ch passing a 2|-inch ring and 
caught on a 1-inch ring; screenings, passing a ^-inch circular op- 
ening and caught on a i-inch opening; IJ-inch, passing a l}-inch 
ring and caught on a }-inch ring, with 30 to 80 per cent caught on 
a 1-inch ring. 

Slag. — New York specifies acid slag, clean, sound, tough, hard, 
sharp-angled, weighing at least 1800 pounds per cubic yard, and 
conforming to the requirements for broken stone. 

New Jersey specifications reject slag that is brittle, glassy, of a 
specific gravity exceeding 3.0 at 15.5^C., or weighing less than 
2^100 pounds per cubic yard. 

Two grades of slag are specified in Ohio. Grade A must have 
32 per cent of silica, not over 45 per cent calcium 6xide aiul not 
over 1) per cent of sulphur. Its abrasion loss must not exceed 
10 per cent, its minimum hardness must be 16 and its toughness 
at least 5. It must weigh at least 75 poimds per cubic foot, and 
when tested in a Deval machine in the usual manner, but with a 
charge of only 5 kilograms and six cast-iron 0.95-pound spheres, 
the loss must not exceed 20 per cent. Grade B slag must con- 
tain not IcHH than 30 per cent of silica, not over 45 per cent of 
calcium oxide, and not over 1.5 per cent of sulphur. The abra- 
sion loss must not exceed 12 per cent, the haroness factor must 
be 14 or more and the toughness 5 or more. 
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niinois specifications permit the use of slag ''subject to the 
approval of the engineer." 

Vitrified day. — Ohio specifications call for vitrified clay crushed 
and screened like rock. It must be clean, soimd, sharp-angled, 
of uniform quality and free from thin flat pieces. After 48 hours 
in water, it must show an absorption of not over 3} per cent. 
The abrasion loss must not exceed 10 per cent, and the toughness 
must be at least 5. 

Asphalt. — ^The tests conducted in New York, Ohio and Illinois 
are practically the same, and enable the requirements for Uie 
material for both penetration and mixing methods to be compared 
readily. 

Specific mtvity at 97^ F. is 0.97 for all these materials in New 
Yo» and Ohio, but in Illinois it is 1.00 for grade A and 0.97 to 
1.00 for grade B. 

Solubility in carbon disulphide is 99.5 per cent for pure bitumen 
products in each State, 96 per cent in New York and 95 per cent 
m Ohio and Illinois for Bermudes products, 81 per cent in New 
York and Ohio and 80 per cent in Illinois for Cuban products, 
and 66 per cent in New York and Ohio and 65 per cent m Illinois 
for Trinidad products. 

The penetration in millimeters during 5 seconds at 77^ F. with 
a No. 2 needle loaded with 100 grams is as follows: 

New York; type 1, mixing method, 8 to 12; type 2, mixing 
method, 6 to 8; penetration method, 14 to 19. 

Ohio; penetration method, 9 to 12 for pure bitumen products 
and 12 to 16 for fluxed native asphalt; type 1, mixing method, 7 
to 9 for pure bitumen products and 9 to 12 for fluxed native 
asphalts; type 2, mixing method, 6 to 8. 

Illinois; {^tide A permitted for both mixing and penetration 
methods, 8 to 12 for products haying over 90 per cent total bitu- 
men; 7 to 10 for products containing 80 to 90 per cent total bitu- 
men; 5 to 8 for Trinidad products containing less than 80 per 
cent of total bitumen. Grade B, permissible for both mixing and 
penetration methods; 5 to 8. 

Loss on evaporation at 325^ F. in 5 hours. — ^New York, types 

1 and 2 for mixing method 4 per cent; for penetration method, 
5. Ohio, all types, 5. Illinois, grade A, 6; grade B, 2. The 
penetration of the residue must be 50 per cent of that of the origi- 
nal material for all clames in the three States except Illinois grade 
B, which must be 40 per cent. 

Solubility in 86^ B. paraffine naphtha. — ^New York, t3rpe8 1 and 

2 for mixing method, 68 to 88 per cent; penetration method, 70 
to 88. Ohio, penetration method and t3rpe 1 mixing method, 
72 to 85; type 2 mixing method, 70 to 85; Illinois, grade A, 72 
to 85; grade B, 72 to 80. 
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Fixed carbon. — New York and Ohio, types 1 and 2 for mixing 
method, 8 to 17 per cent; penetration method, 8 to 16. Illinois, 
grade A, 8 to 16; grade B, 7 to 14. 

Flash point in open cup.— New York, 375^ F. Ohio, 356^ F. 
Illinois, grade A, 325° F.; grade B, 392° F. 

Ductility at 77° F., Dow mould. — New York, types 1 and 2, 
taxing method, 25 centimeters; penetration method, 40. Ohio, 
penetration method and type 1 mixing method, 30; type 2 mixing 
method, 25. Illinois, grade A, 50; grade B, 15. 

New York also limits the parafiine scale to 4.7 per cent and re- 
quires the Page toughness test, as follows: mixing method, 10 cen- 
timeters for type 1 and 5 centimeters for t3rpe 2; penetration 
method, 15. 

Ohio specifies that not over 1 per cent of the total bitumen in 
any type shall be insoluble in carbon tetrachloride. Illinois 
specifies a limit of 0.5 per cent for grade B. 

Illinois specifies that a cylinder of either grade A or grade B, 1 
centimeter in diameter, after being maintained at 41° F. for 20 
minutes, shall bend 180 degrees at any point without checking or 
breaking. 

The requirements for asphalts for other road purposes in the 
different States are too divergent to be summarized here to ad- 
vantage. 

Tar. — The requirements of the different States for tar for 
penetration and mixing methods are based on tests which are 
not, as a rule, sufficiently uniform to justify comparison except 
by specialists. For the classes of work covered by this digest, 
some of the requirements of New York and Ohio are as follows: 





MSW 


YORK 


ouo 


Specific gravity » 77* F. 
Free carbon, per cent. 


1 .2 miD. 


1 . 16 min. 


1.20-1.27 


1.16-1.20 


12-26 


5 max. 


10-22 


10 max. 


Dittillatas 










below 338* F 














below 455** F 


3 


6 






below 618* F 


12 


15 


10 


10 


below 672'F 


16 


20 


20 


20 


specific gravity 


1 .03 min. 




1 .03 min. 


1.00 min. 



In both States, the maximum melting point of the residue 
from distillation is 167"^ F. 

In New York, the melting point of both tars is limited between 
80* and 93* F. 

In Ohio, the consistency as determined by the New York Test- 
ing Laboratory float test at 122* F. is 2 to 3 minutes for high car- 
bon tar and 2} to 3) minutes for low carbon tar. 
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The Illinois specifications give a minimum spec'fic gravity of 
1.22 and 22 per cent maximum free carbon. The distillate below 
230^ F. must not exceed 2 per cent and must be free from anmio- 
niacal water; below 338^, it must not exceed 5 per cent; at 555^, 
it must be at least 15 per cent. The consistency by the float test 
must be 2 to 3 minutes. A cylinder of tar 1 centimeter in diame- 
ter, kept at 32^ F. for 20 minutes, must bend into a semicircle of 
3 centimeters diameter without checking or binding. 

The requirements for tars for other road purposes in the differ- 
ent States are too divergent to be sununarized here to advantage. 

Brick. — ^New York, Ohio and Illinois specifies 3^ x 4 x 8} inches 
as standard size, with a permissible variation of i inch in depth 
and width and ^ inch in length. New Jersey specifies 3f to 3| 
inches width, 3} to 4^ inches depth and 8^ to 9^ inches length. 
Maryland specifies 3 to 3} inches width, 4 to 4} inches depth and 
8^ to 9 inches length. 

The rattler test of the American Society for Testing Materials 
is specified in New York, New Jersey, Maryland, Ohio and Illi- 
nois. New York and Ohio also require an absorption test and 
New York and New Jersey specify a modulus of rupture* The 
specific requirements of the rattler test varies in the different 
States, in order to meet their local conditions. 



TABLES OF QUANTITIES, WEIGHTS AND 
MEASUREMENTS FOR USE IN 

ROAD WORK 



Cruthed Stone Required per Mile of Macadam Road 
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Number of Square Yards in One Mile of Road 
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Cubic Yards of Gravel for Constructing One Mile of Road 
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^ NOW-A8PH*tTIC O^ 

\^ SUMMIT-N. J. ^ 




BESSEMER LIMESTONE CO. 

YOUNGSTOWN. OHIO 


METROPOLITAN 
PAVING BRICK COMPANY 

Manu!>cl«rtn ol 

"Best Paving Brick Made" 
Canton. Ohla 


A. H. BLANCHARD 

M. Am. Sac. C. E. M Can. Soc. C. E. 

CONSULTING HIGHWAY 

ENGINEER 

BROADWAY AND IITTH STREET 
NEW YORK CITY 


PATTON CLAY MANUFACTURING 
COMPANY 

Manulacltirenot 

Sewer Pipe, Paving Brict, Etc. 

Olfiii and WorlH: 

PATTON, CAMBRIA CO.. PA. 


Clinton Paving Brick Gompaay 

Manur«luK« 

PAVING BRICK 

Ca.iNTON. INDIANA 


SHAWMUT VITRIFIED PAVING 

BRICK WORKS 
SHAWMUT. PA. Alfred YatM, Gen. Mgr. 

VitriQed Shale and Fire Clay 

Paving Bricks and Blocks 

BURNED IN YATES- PATENT KILN 


Wc furniih Cruihed SIii« md Crushed Slonc 

■true Hon and concrets nork 

TheklndlhrPcoplBWaot 

Plant* inOh»,Pfnia>lvanJa,[i>diann and Michigin 

The France Stone & Slag Co. 

CrtiwrsI Office 
SMond Nat'l Bmnk Bldft. TOLEDO 


STERLING BRICK COMPANY 

Manulacluic^oE 

Vitrlfled Paving Blocks 

OLEAN. NEW YORK 


JAMES B. HAMMOND 

VITRIFIED PAVING BLOCKS 

IMPERVIOUS PACE BRICK 

High Grade Silica and Eire Brick 

HOME OEFICE, BOLIVAR. PA. 


THORNTON FIRE BRICK 
COMPANY 

GRAFTON Vitrified Paving Blocks. 

High Giade Building and Face Brick. 

Fire Brick and Ground Fire CUy 

D. R. POTTER CLARKSBURG. 


Hy-»1 

The Siaodard el Qua Illy In Brick 

Hydra ullc-PresB Brick Company 

ST. LOUIS MISSOURI 

Urgot MatB. q( F«e B.fct in the Wo. Id 

abo minuraclufe 

mrlfled WIre-Cut-Lul Paring Blocka 


THE UNITED BRICK COMPANY 
Wire Cut Lug Paving Block 

Worka; Ctiwral ODce; 



ritisiuKH 



KEYSTONE 
Galvan 

Recognized highest q 
galvanized sheets no« 

For] 

Cul 

Flnmei, Tanki and all fonui of 
the d«)(D ol Cul veil you ■£!«€(, 
Reyilone Cooper Sleel Galvani 
of icrvice and •atiifaclion. Nol 



Wrii< lor booklel. "Kaiiione i 

Imerican Sheet i 

Geaeral Offkcs: 

Cfa)cH(a. OaclBiiall. DrBt< 



Low in magnesia and sulphuric anhydride 
Densest and most waterproof concrete 



ASH GROVE 

Superfine 

Portland Cement 

Guaranteed 10 per cent Finer on 

No. 200 Sieve than Standard 

Specifications Require 



JBaU 

TAKINIS 

VND 

TAH 

r products for 
Dnstuction and 
of road surfaces 

ired. by the 

iTar Company 

shire Street 
mMaas. 



Concrete for Good Roads 



i 



Build in concrete (1) for 

iraW/iiy— concrete is un- 
jJected by traffic, alternate 
freezing and thawing, or heat 
" ' cold ; (2) for low first cost — 

•iicrete is the least expen- 

ve of all permanent roads; 

i)becau9e youwantlowmat'n- 
unance — concrete up-keep is 
I west, an average of $25 per 

i&r per mile. And a concrete 

lad ensures ea-iy t faction ^ 

mudlcSS and dllStleSS, C*M*e«Streifl,Monaon.Ill, 

Conatructed of AtUt Partlund Cement 

Atlas Road-building Service 

Our road engineers are fully prepared to co-operate with 
ou. We will assist in preparing plans and estimates 
nd wilt submit approximate cost and maintenance data, if 
ou will tell us the cost of sand, gravel and unskilled labor 
1 your locality. We will also arrange for inspection, 
" desirable. 

The Atlas Book on Highway Construction tells costs 
ind contains illustrations of typical roads and streets. It 
i free on request; together with Standard Specifications. 

The Atlas Portland Cement Company 

30 Broad St., New York Com Kxchange Bant Bldg., Chicago 




THE AUSTIN -WESTERN ROAD 

MACHINERY CO. 



CHICAGO 



are the largest builders and builders of the largest line of 

Road Machinery in the World 



OUR LINE 



Motor Boad Rollers 
Motor Tandem Rollers 
Horse Road Rollers 
Gyratory Rock Crushers 
Jaw Rock Crushers 
Elevating Graders 
Road Graders 
Street Sweepers 



Wheeled Scrapers 
Drag Scrapers 
Road Drags 
Road Scarifiers 
Road Plows 
Street Sprinklers 
Road Oilers 
Motor Lawn Mowers 



OUR BRANCHES 



New York City 


St. Paul, Minn. 


Syracuse, N. Y. 


San Francisco, Cal. 


Atlanta, Ga. 


Los Angeles, Cal. 


Memphis, Tenn. 


Salt Lake City, Utah 


Columbus, Ohio 


Portland, Ore. 


Philadelphia, Pa. 


Denver, Colo. 




Dallas, Texas 
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JOHN BAKER, Jr 

ASPHALT 

AND BITUMINOUS PRODUCTS 

ROAD OILS 



Quality — Uniformity 

Service 



PAVING CEMENT 
PAVING HLLERS 
ROAD ASPHALT 
MACADAM BINDERS 
ROAD OILS 
DUST UYERS 



PIPE DIP 

ROOFING CEMENT 
COATING FOR FELT PAPER 
WATERPROOFING 
RESERVOIR LINING 
SANITATION 



OFFICES IN ALL PRINCIPAL CITIES 



NEW YORK 



CHICAGO 



BUFFALO BOSTON PHILADELPHIA 

KANSAS CITY RICHMOND NEW ORLEANS 
TOLEDO TAMPA BIRMINGHAM 



MINNEAPOLIS 

DENVER 

ALBANY 
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"BAKER WAY" 

TO BUILD 

CONCRETE ROADS 



When it passes over the concrete it not only leaves a perfect crown 
but forces out all bubbles of air and excess water. 

The vibrating and compressing pan tamps the concrete, jwoducing a 
smooth hard wearing surface. Its use increases the life of a road one- 
third. 

Specify MACHINE FINISHED, and get the best surface poswble. 

Other Baker Products 

THE BAKER ARMOR PLATE 

THE BAKER INSTALLATION SYSTEM 

THE BAKER STEEL CURB FORM 

THE BAKER STEEL SIDE RAIL 

Write for •'BAKEK WAY" Catalog 

THE R. D. BAKER COMPANY, Detroit, Mich. 



The Standard of Comparison 
for Paving and Road Materials 



To claim that a paving or road-building material is as good 
as Trinidad or Bermudez asphalt is considered the strongest 
endorsement that can be brought forward. 

But the materials for which this claim is made are usually 
new and untried, and year after year one **Just-as-good-as- 
lake-asphalt" follows another into oblivion. 

Trinidad Bermudez Trinidad 



Liquid 



Road Lake 



Asphalt Asphalt Asphalt 



Meanwhile the use of the lake asphalts steadily increases, and their 
position as the standard materials by which all others are judged is 
more firmly fixed (1) by the continued good service of natural asphalt 
roads and pavements, some of which, though 30 years old, are in service 
today; and (2) by the duplication of unfortunate experience with artificial 
or manufactured asphalt. 

Engineers and officials with reputations to preserve, and taxpayers 
whose money is to be spent may well consider also that even if there 
was any material for paving and road-building equaling the lake asphalts 
in stability, dependability and long life, it would take 30 years to 
prove if. 



THE BARBER ASPHALT PAVING 



COMPANY 



PHILADELPHU PENNSYLVANU 
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BU FI 

50 CHURCH STREET 
NEW YORK CITY 




Raaists Ruit RatUtt Ru<t 

ARMCO m^S^ CULVERTS 



The Dixie Culvert and Metal Co. 
ATLANTA, GA. 



Li(l<ltou,Aik. 



Buffalo Pitts Rollers "" "" SUASli™" " 

Their record [or efficiency and durability is unequaled 
Made in all types and all iizes for all purposes 2} to 21 toDB 

Buffalo Steam Roller Company Buffalo. N. Y. 



The ^^^^^ Company 




Road Materials, Etc. 

The Barrett Company has a record of forty years in fur- 
nishing paving materials. Its experience and reputation 
gained through the years are coupled with progressiveness. 
Its engineers and chemists are constantly at work on the 
solution of new problems. Each year marks a distinct 
advance. 

Barrett materials combine knowledge and experience. 

''TarviQ'X" is used as a binder in the construction of mac- 
adam roads. 

''TarviQ'A" and ''Tcarvia'B" are used for maintenance on 
many kinds of roads. 

Barrett's Paving PUch is used as a filler on stone block, 
wood block and brick paving. Special grades are made to meet 
every requirement and a new mastic filler has been developed for 
use in stone and brick pavements. 

Barrett's Expansion Joint, made by the Fibre- Weld proc- 
ess is the best expansion joint for concrete, brick and all cement 
grouted pavements and sidewalks. 

Barrett's Grade One Creosote Oil is designed for preserv- 
ing all timber used in highway fences and bridges. 

Barrett's Everjet Paint is a black paint designed for pro- 
tecting exposed iron work. 

Booklets and particulars on request 



^^^ ^^^^m^ Company 

New York Chicago Philadelphia fioston St. Louis Cleveland 

Cincinnati Pittsburgh Detroit Birmingham 

Kansas City Minneapolis Salt Lake City Seattle Pcoriv 
The Patkrson Mfg. Co., Limited: Montreal Toronto Winnipeg 

Vancouver St. John, N. B. Halifax, N. S. Sydney, N. S. , 
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n *JJ _ D .^J This is a picture of Beech Grove Road 
titXUO. a IxOQU. out of Indianapolis, ind. Il is a oik- 

W *1 'T^ ' course concrete road 18 ft, wide. The 

# tb^ i hl^ cost was not much more th&n the cost 

J^CKV; A I ceo ^ macadam, and the maintenance on 

this excellent concrete road will be a matter of small cost. Its 

hard surface will be appreciated every day in the year. 

In the construction of the Beech Grove Road, CHICAGO- AA 

Portland Cement was used. CHICAGO-AA always satisfies. 

Ask us for free booklets on Concrete Roads. 

CHICAGO PORTLAND CEMENT CO., "cw'JiS"' 

iiiiiiiiMiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiM 



Concrete for Permanence 

igiS was a ^ood year for concrete roads, and 1916 promises to be still 
better. During toe past year, concrete was established in a number of 
sections where it had been previously unknown for straight concrete 
road construction, and 1916 will find the same thing occurring in other 
sections, and once the concrete road "gets there" it stays, for everything 

Many thousands of barrels more of "GIANT" Portland Cement were 
shipped during the past twelve months for use In this class of road 
construction, and "GIANT" continues to sustain our claim that it is as 
well adapted for concrete road work as for any of the other multitudinous 
uses to which it has been put. 

If you figure on doing concrete pavement work, just start with 
"GIANT" Portland Cement in your calculations, and if your selection of 
th^other materials is|as discriminating, you arebound|to hnish a good job. 

Giant Portland Cement Company 

1863-1916 

WORKS 

Esyptt P*- L»1«y, Pa. 

Norfolk, Va. 

I OFFICES 

' 603-610 Pennaylvania Bids. ' 

Philadelphia 
30 Church St., New York City 
101 Milk St., Boaton. Maaa. 



Concrete for Permanence 



'*■*« MA** 



"CRESCENT'* for Concrete 



There is Nothing Mysterious 
About Concrete Roads 

Every Taxpayer Can Eatily Undtrttand the 
Simple Principles of Good Construction 



CONCRETE is very different from macadam. The great 
difference lies in the fact that a concrete road is a solid 
durable slab of stone; the macadam road a closely packed 
mast of cruthed stone rolled down to a smooth surface. The concrete road 
is cemented into a single mass; sand, gravel and stone and cement have 
been permanently united. The macadam road is held together usually by 
a binder, and when the binder melts or is sucked out by passing wheels 
the road rapidly crumbles. The concrete road has no binder to be 
destroyed; it cannot be disintegrated. The heaviest traffic cannot cut its 
flinty surface; the suction of automobile tires cannot harm Jt. A concrete 
road never softens in the sun; it becomes stronger every year. 

The coit of ■ concidc roid vu'wt with ttw loctlity ■nd the cheapneu o( Ubor ind 
miterUli, but in ettinute of t12.D00 per mile for ■ 16-foot n»d ii spproximBtely the 
■ver>ge: > coit of only a little greater than that of macadam. 

Upkeep, that ever-incre»ing burden with other typei of roadi. amount* 
nothing for the concrete roacl. A range of $25 to t/S a year per 
for the mott careful inpcction and repair. 



nounti to practically 
ihould amidy provide 



DIXIE PORTLAND CEMENT CO. 



CHATTANOOGA, TENN. 



THE WORLD'S GREATEST CULVERTS 

AND 

ROAD MAKING MACHINES 

Gallon Ideal Cut Iron 
Culverts are the slrongesl 
and most lasting of all cul- 
verts. Made from pure pig 
iron— guaranteed (or 50 yeais. 

Gallon SterllngUetal aod 
Gallon Basic Pure Iron 
ComiKated Culverts possess 
every desirable culvert feature 
—Quality, Purity. Strenglh, 
GBlloD IdMl C«i Iron Culwrt Pipe Durability, Efficiencj- and Econ- 

omy. 

iHlion HodemRoad-Kak- 
lug Hachlner; is the most 
practical, efficient and up-to- 
date madunety manufactured. 



Koad Machines, Heavj- 

Koad Gradeis, Light 

Cest Iron Culverts 

Corrugated Culierts 

Koad Drags 

Unloaders 

Rootei Plows 

Road Plows 

Steam and Gasoline Rollers and 

Tractors 
Horse Road Rollers 
<'ast Iron Bulk Heads 
Catch Rasin Covers 
Road Machine Repairs 
Concrete Mi.xcrs 
Rock Crushers 
Gravel Screening Plants 
Drag or Slip Scrapers 
Fresno Scmiiers and Wheel 

Scrapers 
Gasoline and Traction Rnglne<^ 
Dump Wagons 



Gallon Sorikr *•"• '« C»<»1«« •■* Pt*"' 

THE GALION IRON WORKS & MFG. CO. 

HOME OFFICE AND WORKS. GAUDS. OHIO fcaifhs* la PrlBdinl Qtlti 



Lone Star Cement 



Readily accepted by all engineers 
because it is 



Uniform in Color, Strength and Analysis 

Our two mills enable us to give prompt 
service at all times 

Texas Portland Cement Company 

Dallas Houston 



PUBLICATIONS OF AMERICAN HIGHWAY 

ASSOCIATION 

Good Roads Year Book 1912 - - - $1.00 

Good Roads Year Book 1913 ... 1.00 

Good Roads Year Book 1914 - - - 1.00 

Good Roads Year Book 1915 - - . 1.00 

Good Roads Year Book 1916 - - - 1.00 

Proceedings of the First American Road Congress - 1.00 

(Held in Richmond, Va., Nov. 20-23, 1911) 

Proceedings of the Second American Road Congress 

(Out of print) 
(Held in Atlantic City, N. J., Sept. 30-Oct. 5, 1912) 

Proceedings of the Third American Road Congress. 1 .00 

(Held in Detroit, Michigan, Sept. 29-Oct. 4, 1913) 

Proceedings of the Fourth American Road Congress. 1.00 

(Held in Atlanta, Georgia, Nov. 9-14, 1914) 

Proceedings of the Pan-American Road Congress - 1.00 
(Held at Oakland, Cal., Sept. 13-17, 1915) 

Make remittance to order of 
JOHN BURKE. Treasurer, and send to 

AMERICAN HIGHWAY ASSOCIATION 

Colorado Building Washington, D. C. 
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REDUCE THE HIGH COST OF MAKING 
GOOD ROADS 



by using 




R 
O 
A 
D 
S 



jR^i^ 



Ic Cnubinc OutfiL The 



dunUa ud efficient. Vi'Jv 






A Aowicmn Conunltd Culvol fipt. ¥ut- 

^ nishcd Kt up or neilKl. GumntHdlo lul 

Y < h<iinpi..n KntM Rtucl Rolki Mule k 1) 



Tuitam R alien. 
Hacmdui Rollcn, 

(Sma and Hon. 
OlUnS Muhinary. 
Road MKblnx. 
R«d Dngi. 

CUlWTI Pip* 



(clunlnbur< - Pa. 



l\TERE!jTINc;CATALO(i(F.S PREK 



THE GOOD ROADS MACHINERY CO., Inc. 
KENNETT SQUARE. PA. 



Asphalt Blocks 



FOR 



Resurfacing Country Roads 



A REAL PAVEMENT ON A REAL COUNTRY ROAD 

BOSTON POST ROAD, VILLAGE OF RYE, N. Y. 

StBt« Highway, No. 5373 

The DURABILITY of "HastitiKs" Aephalt Blocks has been proved by many 
years' use on city streetn and the demand for this type of pavement is con- 
stantly increasing. 

Due to the improved methods of manufacture the COST is so REASONABLE 
that Asphalt Blocks are being laid on many miles of State Highways and 
other country roads. 

(Read article on Asphalt Blocks, Page 223) 
The Poet Road was paved with "HaBtinss" Asphalt Blocks 



THE HASTINGS PAVEMENT CO. 

NEW YORK CITY 
Manufacturers Contractors 

Particulars on Request Send for Circulars 



ROBERT W.HUNT 
JNO.J.CONE 


JAS. C. HMXJSTtD 

D. V. McKAUCHER 


ROBERT W. HUNT & CO. 

ENGINEERS 


INSPECTION AT POINT OF MANUFACTURE OF 


PAVING 


MATERIALS 


CEMENT-CREOSOTED BLOCK— PAVING BRICK 
ASPHALT AND BITUMINOUS CONCRETE 


■pecificadcHii 
Copi 


and our Rwthod of iiupMition 




NEW YORK PITTSBURGH ST. LOUIS SAN FRANCISCO 
DALLAS SEATTLE LOS ANGSLIS 


The 

•Good Ro.d • 

To Success 


Serves 
Best 


is 

The 
"Successful 
Good Road" 

Made«f 


The 

Middle 

West 


lola 
Portland 
Cement 


General Sale> Office 

815 Commerce 

Kansas City 

Mo. 


"The 

Western 
Standard" 


Noeihero Sale. Office 

425 Rose Bld«. 
Omdw. Nehy._ 



Kerosene Power 
Cheapest For Road Work 

HOW much more money would you make for yourself 
or for your community if you found a way to cut 25 
per cent off the present cost of grading roads? If 
you are still using horse or mule power, we can show you 
a way to save even more than that. If you are using a 
gasoline tractor, we can still show you how to make a 
profitable saving. 

Every dollar you cut the cost of road grading is a dollar added to 
your net profit. We can put you in touch with one man who says 
he cut the cost of road grading in Louisiana from S26 per mile with 
mule power to S4,50 per mile with Mogul kerosene tractor power. 
His figures are in the official records of his parish. 

That is probably an extreme case, but the fact that so large a saving 
as this could be made, is interesting. It suggests that possibly your 
costs arc higher than they need be. Perhaps a little investigation 
would pay. Would you like to see some of the figures we have col- 
lected — some of the savings we have helped other contractors and road 
builders to make by changing over to Mogul or Titan kerosene 
tractor power? They'll cost you nothing but a two-cent stamp and 
a little time. Write for them. 

International Harvester Company of America 

(INCORPORATED) 

181 Harrester Building CMcago USA 



TUr VIMMEV PATENT COMBINATION 

inC MDllCiI AUTO HEATER uid DlSTRIBl 



For Heating and applying under FreMure 
of Bituminous Klaterials, Hot or Cold for Road Construction, 
Maintenance or Dust Laying 
Also adapted for Street FlushinK or Street Sprinklinit 



ShuwinK prurcKH of demuunliug Uilinic 

AUachmenli), rcquirinit Iwo men one-haif >i<>ur'^ ti 

Manufafliiri'il hv 

THE KINNEY MFG. CO. 

3529-3541 Vashingtoa Street 

Jamaica Plain Sutlon 

Boston, Mass. 



Knickerbocker for Stability 

A Concrete Road, properly constructed, 
will outlive any Bond Issue or Guarantee 



Knickerbocker Portland Cfmonl used cxdusivcly. all Concrclc Slate Road, Maple 

Avenue, Hartford, Conn. Contractor; l,conardo Su?.io, Meriden, Conn. C. J. 

Bennett, State Highway Commissioner, Hartford, Conn. R. L. Saunders, Deputy 

Highway Commissioner, Hartlord, Conn. 

KNICKERBOCKER PORTLAND CEMENT 
was used exclusively 

More than a hundred miles of KNICKERBOCKER 
Concrete Roads in New York and New England 

Knickerbocker Portland Cement Co. 

30 East 42nd Street New York Citv 



THE ROAD THAT REFUSES TO WEAR ITSELF 
OUT OR CALL FOR REPAIRS 

A word to the wise ought to be sufficient — it wavS once. 
It may l)e the present day wisdom is dififerent and it now 
takes two words. 

Bad judgment in selecting the type of road needed to 
meet the demands of your traffic — will come home to you 
in a worn out road — with no money in sight for repairs. 
Thousands have made the same mistake. Will you let 
history repeat itself with you? 

National Paving Brick Manufacturers Association 

WILL P. BLAIR, Secretary Cleveland, Ohio 



Northwestern States Portland 

Cement Company 



Northwestern Brand 

The Reliable Portland Cement 

A Portland Cement for the 
Northwest 



Mason City 



Iowa 
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Cementation Impact 
Machine 



Highway LaborHtory Apparatus 

Diamond Core Drill 

Diamond Saw 

Ball Mill 

Abrasion Machine 

Toughness Impact Machine 

Dorry Hardness Tester 

International Instrument Co. 

CAMBRIDGE. MASS. 



MunnsvUle Sperry Sectional Cast 
Iron Road Culvert 



For Highwajr, Steam and Trolley Roads 

Send [or Entf Dcec'a CBtali>g, 

Circular and Price Lilt 

Ml'NNSVILLE PLOW & CULVERT CO. 

MUNNSVILLE, N. V. 



Olsen Testing Machines 

AWARDED 

GRAND PRIX 

Panana- Pacific Inlenulnnal ExpONlioB 
San PraadacD, Callt, 

Complete Testing Equipment for Road 

Uaterlals, Cement, Concrete, 

Iron, Steel, Etc. 



500 North Twdftfa St., Philadelphia. Pa. 



ESTABLISHED 1881 

PITTSBURGH TESTING LABORATORY 

p. T. L. Buildinc, PITTSBURGH, PA. 

INSPECTION 

OF PAVEMENT CONSTRUCTION AT PLANT AND STREET 

SAMPLING 

OF MATERIALS AT POINT OF MANUFACTURE 



TESTING 



CHEMICAL. BACTERIOLOGICAL AND PHYSICAL LABORATORIES 

OFFICES AT 

NEW YORK CHICAGO PHILADELPHIA CLEVELAND 

CINCINNATI DETROIT BIRMINGHAM BUFFALO 

DALLAS MINNEAPOLLS MILWAUKEE 

ST. LOUIS BOSTON EASTON 



W The Best Road To A Better Road \% J 
^\^ A KOPPEL Industrial Railroad X 



portable track, frogs, switches, dump cars and 
locomotives reduce cost — save time. 
For Sale or Rent 
The practical experience of our Transporta- 
tion Engineers is at your disposal — free. 

A*k for oar T^xt Book No. ftl on Ro«d Conatracllon 




II^RlfLCO. 



I PLANT. KOPPEL. PA. | 

Sales Offices 

New York, Chicago, Pittsburgh, San Franciaeo 
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Concrete for the Better Road 

Illinois wus one of the inuny states (hitt watitctl the l>est 
ill roads. It. \v:is the coni^rete rojul — the roa<l for perina- 
iK'iK^e— thai the Ilhnois State HiEhwiiv ( 'oinmissioii found 
to l)P the Tnost (-ronoinieal in eost of iip-keep, 

Marquette Portland Cement 

"The Cerll/ied Ctmtnf 

was sijeeified and is now bciiin usee] in the coiistniction 
f>f these new poncrete roa<is. 

liuild ji conerele roiid, it's not affi'tted l»y alterimte fi-eez- 
inn jind thjiwinij: heat does not soften tlie conerete; eohi 
does not make it eraek; it's the road for satLsf action ; use 
Miirquetle Portland Cement for entire satisfaction. 

Concrete for Permanence — Marquette for Concrete 

Marquette Cement Manufacturing Company 

Marquette BIdg., Chicago Works, La Salle, III. 



Glutrin 
Road -Binder 



For the preservation and improvement 
of SAND-CLAY. GRAVEL, and 

STONE roads at low cost. 
A powerful liquid binder — not an oil 
nor a tar. 

Can be easily discharged from any ordi- 
nary sprinkling cart without heating. 

FULL INFORMATION ON REQUEST 

ROBESON PROCESS COMPANY 

General Offices, 18 Ee.l 41at Street NEW YORK CITY 



RUSSELL Road Machinery 

Gold Medal Winners at San Francisco 

Choose your muchini" from Ibis list: Rood Machines, many sizes; Hoad Plan- 
ers; Scarifiers; Klevating Graders; Disc Plows; Koail Drags; Itoad Plon's: 
Railroad PIowh; Rooter Plows; Wheel Serapers; Btirk Scrapers; Tongue 
Scrapers; Corrugated Galvanized Metnl and Cast Iron Culverts; Steel Beam 
Bridges, Cutting Edges, ele. 

The Russell "ROAD PLANER" 



This machine offers n 

roads at lowest cost. 
for 8 horses or triict 

1 

1 


ai\ moder 
Two sizes 
ir of 15 t 


"Wholesale" method of planing and uradiiig 
No.l.fortractoraof 25to35H.P. No- 2, 
1 L'."i H. P. t^ne man operates it. Blades 
brought up cl OS (• 
machinctoallo\v 

tes the entire 
of road in one 
sweep, taking 
out all waves and 
ruts from ditch 



Big I9IS Catalog Free 

RUSSELL GRADER MFG. CO. ?,!J^:if.^v^?„ViPriJ2.ia.^ 



For Good Roads Use Good Cement 

A Guaranteed Quality Product 



Sandusky Portland Cement Co. 

CLEVELAND, OHIO 

CONCRETE FOR PERMANENCE 

AND FOR 

••THE ONLY GOOD ROAD" 

"UTAH" BRAND 

PORTLAND CEMENT 

PORTLAND CEMENT COMPANY OF UTAH 
SALT LAKE CITY. UTAH 



PERMANENT 



Construction of Culverts use Bell and Spigot 

CAST IRON PIPE 

Our Foundries arc in position lo make shipments advantageously to all 
parts o( the country, 

UNITED STATES CAST IRON PIPE i FOUNDRY COMPANY 

Siw VoBK St. Louia San FBAMcmco 

PirtBBuHaH KAi<aAsCiTT,Mo. Pobtlahd.Obi. 

SEND FOR CULVERT BOOKLET 
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LIQUID ASPH, 
ROAD BINDE 
MIXING ASPI- 

concrete. 
PAVING ASP! 

pavements. 

Penetruion Roads sue 
known ASPHALT R 
Asphalt pavements to 
ttnictcd with STAND 
ASPHALr. 

Sptaluatiami fir ail { 

STANDARD 



Newark, N. J. 



iSOCONY BRAND) 

Prepared in various grades for 
Sheet Asphalt Pavements and 
Bituminous Macadam Road 
Construction by either the pene- 
tration or mixing method. 

Standard Asphalt Block Fillers. 
Standard Asphalt Road Oil, 

containing from ^0% to 60% as- 
phaltum. 

Specifications and other particu- 
lars on application. 

STANDARD OIL COMPANY OF NEW YORK 

Road Oil ^ 26 Broadway 

Department / ^:^Sh^J\ New York 




n.S'.n."ri,'Sifi,^.ri.S'.fi".ri~n.s.n,^.n 
r k5 



c 
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S 



8^ Azlcc is a genuine Asphalt Product, with- -_ 

2 out the admixture of any inferior materials. fj 

a? It is refined by careful and scientific proc- 2 

8^ esses which produce an asphalt thoroughly r* 

2 uniform in character and which passes the ^1 

I? highest tests in every essential qualification 3 

»i nccessar>- to a high grade asphalt. S| 

k !• 

P ATTPr iiniiin asphait ?! 
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AZTEC LIQUID ASPHALT 

•| I-'or Oiling Macadam, Dirt, Sand or (Iraxel Roads ^ 

^ AZTEC ROAD SURFACING ASPHALT 3 

l-or W<irn Oul .-ind Ravelled Macadam Riiads iS 

THE s^ 

If 

C 

it 

n 90 WEST STREET, NEW YORK -I 

CHICAGO PHILA. BALTO. WASHINGTON ie 
BOSTON MONTREAL S 



UNITED STATES ASPHALT 
REFINING CO. 



c 



Sf 



Comfort and Safety at Night On 
Concrete Roads 



This picture is a night scene of a con- 
crete highway built with UNIVERSAL 
PORTLAND CEMENT at Parlj Ridge, IlL 
One can travel at night on such a highway 
in comfort and safety. 

Night trafflc on the average highway is 
hazardous tiecause ruts and l)umps can be 
seen only within range of the headlight 

There are no nits or bumps in con- 
crete roads. 

The Superior Jury of the Panama-Padflc 
International Exposition awarded to 
Universal Portland Cement Co. the Grand 
Prize: 

"For the leneral excellence of Its 
Universal Portland cement and 
for the various uses as exhibited." 

UNIVERSAL 1^0 CEMENT CO. 

I OIICAGO 210 SouUi La Sail* Straat 

) HTTSBURGH - - - . Fiidt BuUdlnt 

0'^'-») MINNCAPOLES - SM»rlly BuldkV 

* DULUTH WMvta BuUdIng 

40.000 BARRELS Plants at CmCf.ZO, PfTTSBURGH 

DAILY and DULUTH 

Concrete For Permanence 



The Wolverine Portland Cement Co. 

COLDWATER, MICH. 

WOLVERINE 

HAS NO SUPERIOR FOR ROAD WORK 

QUALITY "There*8 None Better" SERVICE 

CONCRETE FOR PERMANENCE 

"Panama Round" Cast Iron Culvert Pipe 

Roul BuiMinc Dealers 

MmWoco. Wanted 

CalalolDC and 
Draiti Can - . 

rrKes on lom- 

plete "Panama 



Iron Cnlverl 



THE F. B. ZIEG MANUFACTURING COMP.\NY 
TUTTLE AVE. FREDERICKTOWN, OHIO 



Built to meet the demand that has arisen in present-day paving construc- 
tion, the essence of which is SPEED with QUALITY — smaller initial 
investment— greater profit for the contractor. Also, the advantage of 
utility on general concrete work when there's nothing doing in paving. 



FAST MIX LARGE YARDAGE SMALL CREW 
QUICK MOVES GREAT GENERAL UTILITY 

Weighs only 8000 pountls — can \k run over "green'" concrete where you 
wouldn't dare take a heavy paver, and you get Iiig yardage. The 
WONDER tilting drum, single bearing principle, eliminates a vast 
amount of useless weight in non-tilting and other old-style construction, 
without sacrificing strength. 

Capacity, 10 to 13 cu. y<ls. mixed concrete per hour. Discharges at 
12, 9 or 6 ft. '8 H. P. vertical gas engine. Speed, 1 J m. p. h. forward, 
1 m, reverse. Will climb 20^^ grade with fair footing and turn in 30-ft. 
circle. Operator reaches all controls without leaving his seat. 

If you want the moat prodtablt Pavtr Inveit- 
mcnt don't fail to inotttigatt tht WONDER 

WATERLOO CEMENT MACHINERY CORPORATION 

201 VINTON STREET, WATERLOO, IOWA 

Chicago 
Ins. Exchange BIdg. 

Indianapolis 
401 N. Capitol Ave. 



GET INTO THE ADVANCE LINE 

Siirfiici- your rnwlit with \YARI{KNITK,-tlii* miisl Mut^rOBsful ritaU aurfiicp. 
ll is f;ir superior to all other forms of bituininous road eonstnictioii. 

A fact that we ran prove if you will (jive ua tlit" opportunity. 

WAUREN'1TI>: id being adopted from Coa^l to Coast, and has proven by 
every test to be aatisfactory under wi<iely varyiiifC elimatic r^ODdilions. 

Why continue repairing your wortioiit miicudam roada, which is a eonstant 
ami eontinueil expense, and, after years of rcpairiu)c, all you have to show 
fur this great maintenanee expense lire the same wornout roads, when 
WARRRXITP; ran he had at a reaaonaMe cost? 
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Iracting for WAUKKNITK. WHY IX)X'T YOl? 
SPECIFY WAHHKNITK 



WARREN BROTHERS COMPANY 

EiKUIlic Oncn: BOSTON. MASS. 



Don't Fight Today's Battles 
With Yesterday's Weapons 

The most successful contractors have either supplanted thdi old- 
Uahioned horses and wagons with motor trucks or are gradually doing so. 

Rrad what J«mci A. Mullen i^ Philadcl- feel that the Corford will toon uiurp the 
phi*, uyi of hii Guford: hone rnethod of traniportation." 

"I h»ve bwn uiing one of the Urge "Siipilaiils fiv:- or six double Uartu'^ — 

Gufordi ai well ■> leveral other maket of think ra the uving — not only in colt of 
motor vehicle. I find it almoit indupcnuble. vehiclei but in the wigei of diivera ai well. 
X hauling You can operate ■ Carford Motor Truck 

mpplanlf jutt at succeufully in your butineu. 

Our complete line of itylet and >i 
enable! Ji to offer a Garford to fit exactly 
the requiremcnti of any butineu. 
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Motor 
Trucks 



hcif ]n6ucjiCF Upon Eiranomic and Sqdal Co*i- 






Vour «pv wiU be m#il*d lr« upn 



The Garford Motor Truck Company, Lima, Ohio 

ManulHCIuren of Truck! of i. I. li. 1. M. i ind k Ion capacity 
Distributors and Service Stations 

lore. PlitaburRti. Ch<cB|lo. MlDneapoUi 



PART III 

Miscellaneous 




HIGHWAY BONDS 

On January I, I9I4, there had been voted by 1,230 counties, 41.1 per 
cent, of all in the country, highway and bridge bonds to the amount of 
$286,557,073. Of this amount township bonds alone amounted to $57,153,- 
718. The States had voted $158,500,000 highway bonds, making the total 
bonded indebtedness incurred for highway and bridge purposes $445,147,* 
073. This enormous indebtedness is analysed in detail in Bulletin 136 of 
the U. 8. Department of Agriculture, bv Dr. Laurence I. Hewes, chief of 
economics and maintenance of the IJ. S. Office of Public Roads and Rural 
Engineering, and Prof. James A. Qlover, of the University of Michigan. 
The frequency with which bonds are being voted and their importance as 
investments as well as means of providing funds for road improvements 
have led to the reproduction in the following pages, by permission of Logan 
Waller Page, director of the Office of Public Uoads andJ^ural Engineering, 
of the important explanation by Messrs. Hewes and Qlover of the nature 
of di£Ferent classes of bonds and the valuable bond tables prepared by them. 
There is so much discussion of the subject at the present time by many who 
evidently do not understand the mathematical accuracy with whicii the 
value of different types of bonds can be weighed, that the information is as 
timely as it is permanently valuable. 

Up to the present time the majority of bonds have been all terminable 
at a stated time, rannng from 10 to 50 years and averaging nearly 25 years, 
and have been retired by sinking funds accumulated by annual j>a3rments. 
The sums in the sinking fund are assumed to draw interest. In practice 
the amount of this interest fluctuates, there is a constant temptation to 
use the sinking fund for other purposes than that for which it is accumu- 
latedy and cases have arisen when the sums for the annual payments have 
not even been levied. 

Annuity bonds are thoae in which both the principal and interest are dis- 
charqsd by constant annual or semi-annual payments. The amount of 
principal retired in the early years is small and increases steadily as the 
amount of annual interest decreases as a result of the decrease in the out- 
standing bonded indebtedness. 

Serialbonds are those in which a fixed amount of principal is retired an- 
nually. It has become a favored type in some sections of the country. 

The total expense to a community of bonds issued under the serial plan 
is somewhat less than under the annuity plan, and both serial and annuity 
bonds cost less to a community than do bonds issued under the sinking fund 
plan. From the point of view of the investor, however, the deeirabiuty of 
bonds issued under the three plans is the reverse of that stated, for he de- 
sires to obtain the maximum return on his investment. The condition of 
the bond market represents at any time an eouilibrium between the supply 
of bonds and the miarket for them, and the character of a bond issue man- 
aged by an experienced financier will be governed in a considerable degree 
by the chaimcter of the market anticipated at the time the bonds wiU be 
sold. 
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THEORY OF INTEREST APPLIED TO BOND CALCULATIONS 

(Appendix D, BvlUtin 1S6, U, 8, Department of Agriculture; reprinted 

by permieeion) 

Introduction. — ^This appendix presents briefly the application of 
the theory of compound interest to highway bonds. There are six 
important quantities in terms of which the solution of most problems 
can be expressed. If { is the rate of interest and n the term of years, 
these quantities are: 

The accumulation of 1 at the end of n years, r*; 

The accmuulation of an annuity of 1 per annum at the end of n 
years, 8^; 

The annual sinlriTig fund which will accumulate to 1 at the end of 
n years, l/s^; 

The present value of 1 due in n years, t^; 

The present value of an annuity of 1 per annum for n yean, a^; 
and 

The annuity for n years which 1 will purchase, or the annmty 
necessary to discharge a debt of 1 in n years with interest, I/ohj. 

The first three are accimiulative functions and the last three are 
discount or present value functions. 

The mathematical formulas for these six quantities are: 

v»-(i+<)- oa J _____^__jj_ 

The values of most of these functions are given more or less com- 
pletely in published tables of interest.^ 

Definitions. — Interest may be defined as the consideration for the 
use of capital. The capital is called the principal. 

The rate at which a given principal is earning interest requires 
the adoption of some interval as the unit of time, and this is usually 
the year. 

It is clear that interest when received may be added to the principal 
and so in turn earn interest. Tlus process, called compounding, takes 
place at the end of stated intervals, as every three months, six months, 
or year. 

I Attbeendof thJfapjMiidlz, pages Stt to MS are iliort teUet to Mfvn ptooM for 00 Intarraliaad 
14 Intenst zatM. 
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Mathematical rates. — ^The effecAoe rate of interest is the interest 
earned by one unit of principal (one dollar) in one unit of time (one 
jear) when interest ie compounded at the end of each stated interval. 

The nominal rate of interest is the total interest earned by one unit 
of principal (one dollar) in one unit of time (one year) when interest 
is not compounded at the end of each stated interval. 

It follows that the nominal and effective rates of interest coincide 
only when the staled interval is the imit of time (one year). 

Commercial rate. — In commercial transactions the rate of 
interest is usually quoted as a rate per cent, or per himdred units of 
principal, instead of a rate per unit of principal, as hi the above defi- 
nitions. To find the mathematical rate as above defined, divide the 
commercial rate by 100. For example, the mathematical rate cor- 
responding to the commercial rate 6 per cent is 6/100, or .06. The 
mathematical rate is used in the following formulas. 

Belation between eflTectiye and nominal rates of interest. — 
In any transaction there is an effective rate of uiterest i and a corre- 
sponding nominal rate of interest /. This relation can be expressed 
by an algebraic formula which involves the niunber of stated 
intervals, m, in one year. At the nominal rate j, during each stated 
interval 1/mth of a year in length, one unit of principal would earn 
j/m in iaterest which, added to the xmit, gives an amount 1 +j/m. 
Ji the principal 1 accumulates in the first interval to 1 +j/m, it follows 
by proportion that the principal 1 +j/m would accumulate in the 
second interval to (1 +j/my. In like manner, at the end of the mth 
interval, the accumulation would be (1 +j/m)^. The total interest 
earned in the m iatervals, or one year, is the difference between the 
accumulation and the original unit of principal, which by definition 
is the effective rate of iaterest i. Hence the fundamental formula: 

i^{l+jlm)^-l (1) 

or 

l+i^iX+JIm)^. (2) 

Solving for y , there results 

i-m[(l+«)i>*-l]. (3) 

The number of times, m, that iaterest is added, or converted into 
principal each year, is the frequsTtcy of conversion. A nominal rate 
of interest, convertible m times a year, is indicated by the sym- 
bol j(„). 

Eiample 1. — The nominal rate of interest^' on depodts is Z% and interest is added 
to the principal every six months; to find the effective rate i. 
Herej».03andmar2. From formula (1) there results 

%=(l+.03/2)*-l«(l,015)»-l«.030226. 

The effective rate 3.0225^ is thus slightly higher than the corresponding nominal 
rate convertible twice per annum. 
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Example 2« — ^The effective rate of intereet is 6 51^ ; to find the CGnespoiiding nominal 
rate when interest is convertible semiannually. 
Here i and m are given to find j; hence frcmi fonnola (3) thine resniti 

i=2[(l+.06)*-ll-2(1.06)*-2-2.059126-.2-.O59126. 

It is necessary to extract the square root of 1.06. The final result shows that j^ 
6.9126% y and again the nominal rate is smaller than the corresponding effective 
rate. 

Amotmt of ± inn years tU compound interest. — Let the 

efifoctiye rate of interest be i. At the end of the first year the accu- 
mulation is 1 +i. During the second year this principal 1 +i will be 
increased in the ratio of 1 to 1 +i, and will thcmfore amount at the 
end of the second year to (l+i)(l+i), or (1+i)*. In this way at 
the end of n years tixe amount is (1 +i)*. 

Let P be the principal and 8 the amount of P at the end of n 
years at compoimd interest at the efifective rate t. Since 1 amounts 
to (1 +t)* in n years, P would amount to P(l +!)•. There results, 
therefore, the formula 

flf-l>(l+<)* (4) 

Hence 

i>-fiy(i+<)*-5i^, (6) 

where 

v^l/(l+i). (6) 

If in the above formulas 1 +i is replaced by (1 +j/m)^, to which 
it is equivalent according to formula (2), it follows that 

flf-l>(l+i/m)«^, (7) 

and 
where JP - 8/(1 +j/m)^*^ - Shf^, (8) 

v-l/(l+i/m). (9) 

These formulas express the relation between P and 8 in terms of 
the nominal rate j and the frequency of conversion m. The values 
to seven places of decimals of (1 +i)* and i^ for various rates of 
interest and for 60 intervals or years are given in Tables 31 and 34. 

Example 8*— To find the amount of $12,375 at S^ compound interest in 30 years. 
By formula (4) 

S-(l+.03)«»Xll2,375-2.4272626Xll2,375-$30,037.87. 

The value of (1.03)** was taken from Table 31. 

Example 4«--|12,375 is placed in a bank; to find the amount in 30 yean if interest 
is 3^ and is compounded semiannually. 

The nominal rate of 351^, convertible twice a year, requires formula (7) with ^oi.OS 
and in"*2. Substituting, the result is: 

S-(l+.03/2)>^X$12,S75-(1.015)«>Xll2,375-2.4432108X$12,375«-f80,234.$6. 
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The dlsoount factor. — Because of the power of monej to earn 
interest the value of money depends upon the time to which it is 
refeired. Th^i in order to compare sums of money due at different 
times, they must be referred to tixe same point in time. 

Formula (5) gives the principal P which will accumulate at the 
effective rate { in n years to the amoimt 8. If 8^1 and n"l, 
the formula gives the present value of I due in one year. This is 
usually denoted by the symbol v, so that 

r-l/(l+i)-a+i)-». 

Similarly v*« 1/(14- i)*«(l+i)''^ is the present value of 1 due in 
two years, and v* — 1/(1 +i)*— (1 +i)"* is the present value of 1 due 
in n years. 

The symbol v is often called the discount factor, and if it is desired 
to find the value of money n years before (he point in time under eon- 
Merationf it is necessary only to midtiply the quantity by t;". The 
factor 1+i, which is frequently denoted by r, is accumulative in 
character, and formula (4) shows that, to find the value of a quantity 
of money Q, n years after the point in time under consideration, it is 
necessary merely to multiply tlie quantity by (1 + %)*. 

Q««-Q(l+tr" Q Or«-0(l+0* 

I l-^U i' ' ■ ^' 



— « 



i-» 



i+» 



More generally, u>hen iisihe elective rate per interval, the value of Q, 
at a time n intervals after the point t, is Q(l +t)*^ — Qr", and its value 
n intervak before point t is Qil +%)"•— ^t^. 

Annuities-certain. — ^An annuity is a series of pajntnents made 
at equal intervals during the continuance of a given status. 

The status, or condition of pajntnent of the annuity, may take a 
variety of forms. If the status )s a fixed term of years, the annuity 
is an annuity-certain. Thus pajntnents of one hundred dollars a year 
for ten years constitute an annuity-certain. The sum of the pay- 
ments on an annuity in one year, when the pajntnents are of the same 
amount, is the annual rent. 

Pftymenta of twenty-five dolkn tre made at the end of every month for ten yeoze. 
Thii ie an annuity-certain with an annual rent of three hundred doUare. 

When payments are made at the end of each interval, the annuity- 
certain is said to be immediate; when payments are made at the 
beginning of each interval, the annuity-certain is said to be due. 

Amount of an immediate annuity-certain.— The value of an 
annuity at the end of its term is called the amount. The amount of 
an immediate annuity-certain for n yean with aa MMH^JHtl 1» 
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credited with interest semi-annually. The table on page 91 of the 1915 
Year Book was calculated by formula (17). 

Example 9.— To find the annual payment which will accumulate in 20 yean to 
$100,000 when interest is 3^ per cent compounded semiannually. 

Taking nn20 and ja.0S6 and consulting Tables 32 and 33 with 1} per cent inteiest 
for values of «p and 1/^, respectively, there results: 

tn • ^-2.0176X0174721- .0362600. 

Hence the annual payment to sinking fund is 

.0362600X1100,000-13,626.00. 

Example 10. — ^To find the sinlriiig fund, which set aside semiannually and accumu* 
lated as received, with %% compound interest, will amount in 60 yean to 11,000,000. 
Here formula (16) is used with p»2, m— 1, i— .03, n»60, and 

The required sinking fund is therefore 

.00439999X$1,000,000»*$4,399.99. 

In the special case when the frequency of conversion coincides 
with the number of payments per annum, or m — p, the amount of 
tojck fayment to the sinking fund is 

1 JlP 1 , 

where «;^ is to be taken at rate jif. 

Example 11. — ^To find a sinking fund which, set aside semiannually and credited 
with a nominal rate of 3^ convertlhle twice a year, will accumulate in 30 years to 
11,000,000. 

Here apply formula (18) by substituting p— 2, i— .03, and n— 30; this gives 



(18) 



^ 



-L.. 0103934, 



where 11$^ is taken at \\%. Then the sinking fund which would arcnmnlate to 

$1,000,000 is 

.0103934Xll,000,000«|10,393.40. 

Four important cases of sinking fimds are illustrated in the pre- 
ceding examples. They arise from the fact that payments to a 
Rjnlring fund may be annual or semiannual and interest on a sinking 
fund annual or semiannual, j^ormula (16) covers all of them when 
p and m are properly chosen. The following schedule illustrates 
this fact: 



CMt. 


p 


pftymcoU. 


m 


Interest GO sinking 
fond. 


nios- 

tratwiin 
extnqile. 


1 

2 
3 
4 


1 
1 
2 
2 


Annual 
Annual 
Semiannual 
Semiannual 

1 


1 
2 
1 
2 


Annual 
Semiannual 
Annual 
Semiannual 


8 

9 

10 
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In most oases in the illustratiTe tables in the body of Bulletin 136 
for simplicity of presentation, annual payments and annual interest 
are assumed, whereas in practice usually annual payments and semi- 
annual interest are employed. 

Present value of an immediate annuity-certain.— The present 
value of an immediate annuity-certain for n years, with annual rent 
1 payable at the end of each year, is designated by the symbol <k;. 

It is equal to the sum of the present values of 1, due at the suc- 
ceeding yearly intervals. By formula (5) the present value of 1, 
due at the end of one year at the effective rate of interest i, is 

V" 1/(1 +i) ; at the end of two years, v*« 1/(1 -f i)*, etc ; 

at the end of n years, t^— 1/(1 +i)*. Hence 

. 1 , 1 , . 1 ^ 

The sum of this geometric series is 

asi- — ^ — « -J {IV) 

and its values are given in Table 35. 

Biample 12.— To find the present value at 3j[( of an Annual payment of $56,325 
at the end of each year for thirty yeara 

Referrii^ to Table 35, it is aeen that a^j at 3% ia 19.0004413, and therefore the 
squired preaent value is 

19.6004413Xl56,325»$i,103»904.86. 

While the above demonstration relates to an annuity of 1 per 
annum, payable at the end of each year, the same principles apply 
to finding the present value of an annuity of 1 per annum, payable 
in p instaUments during each year. The present value of sudi an 
annuity is designated by the symbol a^j^^, and its value is repre- 
sented by the following formula: 

'*^"p[(l+^y'-l]"p{(l+^^'-l]' ^ ^ 

In formulas (19) and (20) the values of the annuities are expressed 
in terms of the effective rate i. If (1 -ft) is replaced by (1 +j/m)^ 
in accordance with formula (2), there result the present values of 
the sanle annuities expressed as f oUows in terms of the nominal rate 
of interest }, with frequency of conversion m: 

,^ l-(l+i/m)-^ .O.J 

"** (l+i/m)--l ' ^^" 

and 
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Fundamental relations between the present ralne and tbe 
amount of an annuity. — Since oai and swi are the values of the 
same annuity upon two dates differing by n years, it follows by the 
principle of reduction of values from one date to another, explained 
on page 811 that 

and in like manner that 

As tables are not published giving the values of a^ and «^^, when 

p is different from 1, it is desirable for purposes of computation to 
express a relation between these functions and the tabulated func- 
tions Ofii and «5). This can easily be done by accumulating to the 
end of each year the p payments of 1/p which in a^^ and ^ are 
distributed at equal intervals through the year. By formula (11) 
this accumulation to the end of each year will be equal to 



»%' 



% t 

p[(l+i)i/P-.l]-^- 

This converts the annuity into one with annual rent «^ payable at 
the end of each year for n years. Therefore 

■«^«a' (23) 

«?'«»• (24) 

The most frequent intervals in practice are semiannual, quarterly, 
and monthly, and to meet this requirement the values of «^, «^, 
and ^^ <^i^ given below for various rates of interest. 






Values of .CS>-*Z/(P)-^t(T+^i5;^ 


* 

P 

3 

4 
13 

P 


1H% 


i«X 


«% 


HHX 


9H% 


SH% 


8% 


1.00673604 
1.00560755 
1.00685653 


L00485608 
1.00653878 
1.00700571 


1.00407535 
1.00746006 
1.00913389 


1.00669371 
1.00R39839 
1.01037107 


1.00631143 
1.00933677 
1.01140785 


1.00683837 
1.01035423 
1.01364343 


1.00744468 
1.01118073 
1.01867663 


3HX 


4% 


4H% 


«X 


^H% 


e% 


fX 


3 

4 

13 


1.00867475 
1.01309004 
1.01504303 


1.00900106 
1.01487744 
1.01830351 


1.01113631 
1.01673036 
1.03046109 


1.01384764 
1.01850943 
1.03371479 


1.01366506 
1.02039496 
1.03496465 


1.01478161 
1.03333688 
1.08731070 


l.O179lM08 
1.03688008 
1. 031691a 



Example 18.— What is the present value of an annuity for 30 yean at affectiye 
rate 3^ , payable in monthly installments of $25? 
By formula (23) with n»30, p»12, i».03, 

<>^"'^ • <i3Si-1.01367662X 19.6004413-19.86860909. 

Therefore the preoent value of a similar annuity of $26 per month, or with annual 
^Dt of $300, is 

19.86850909X1300 '-45,960.55. 
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The uuiulty whleh 1 will purchase.— The present value 0.1 of 
an annuity may be viewed as the principal which, invested at the 
e£Fective rate of interest i, will provide a payment of 1 at the end of 
each year and will not be exhausted until the end of the nth year; 
in other words, a^ is just sufficient to purchase an n year annuity 
of annual rent 1 payable at the end of each year. By proportion 
it appears that 1 will purchase an n year annuity of annual rent 
1A>5) payable at the end of each year. This quantity may be 
described as the annuity which 1 will purchase, and its value is 

-L -1- * (2KS 

This function is of great importance in annuity bond calculations, 
and its values are given for 60 terms and different rates of interest in 
Table 36, on pages 342 and 343. 



Siample 14.— To find the unilorm annual payment which in 20 yean will 
chaige a loan of $100,000, including both principal and interest, at 5 per cent com- 
pounded annually. 

In this case n«>20, i^M; employing formula (25) and referring to T^le 86, it 
follows that a kan of 1 will be discharged, both prindpal and interest, by an annual 
payment of 

— . .0802426; 



hence the loan of 1100,000 will be likewise dischaiged by an annual payment of 

.0802426X$100,000-|8,024.26. 

By simflar reasoning it follows that 1 will purchase an immediate 
annuity-certain with annual rent l/a^\ payable in p installments each 
year. The value of each periodical instaUmefU is 

1 (l+J/m)^p^l .^. 

pa^"l-(l+i/m)-^' ^^^ 

where interest is at the nominal rate j with frequency of conversion m. 
When m^l, the nominal rate /(o becomes the effective rate {. When 
the conversion of interest occurs with the same frequency as the 
periodical payment, that is, when m » p, formula (26) reduces to the 
important particular case 

where Okr is to be taken at rate j/p. 

liample IS.— To find the half yearly payment at 5% compounded semiaimnally 
which will discharge both prindpal and interest on a loan of ^00,000 in three yean. 

By fonnula (27) with n«>8, p»2, a loan of 1 will be discbarged, both principal and 
intsiest, in three years by a semiannual payment of 

aad the losa of $100,000 will be dischaiged in like manner by 

.m4i6OOXflO0,O0O<-fl8, 166.00. 
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Installment annuity loan* — The preceding example shows how 
the function 1/a^ may be employed to determine the periodical fixed 
payment which in n years will discharge both principal and interest 
on a loan. It is to be noted particularly that the lender receives 
interest throughout the term of the loan on all outstandijig principal 
The following schedulci based on the above example, illustrates the 
progress of the loan. 

ScRBDULB l.-^howxng repayment o/mineipal andintere9t on a loan of f 100,000 by tix 
equal semiannual paymentB, eadi of f 18,165; intereH 6 per cent, compounded eemi- 
annually. 



Y9»r, 


PrinoiDil oatstaad- 

ingtlotgtsDingot 

JnJSrral. 


Int«r«8t (or intttral. 


8<mfimnnftl paynmt. 


PiluolpAl npAyniflnt 
iattaUmL 


1* 
I' 
I' 

Totals 


$100, 000. 00 
84,345.00 
68, 298. 63 
51, 851. 10 
34, 992. 38 
17, 712. 19 


12,500.00 

2, 108. 63 

1, 707. 47 

1,296.28 

874. 81 

442.81 


118, 155. 00 
18, 155. 00 
18, 155. 00 
18, 155. 00 
18, 155. 00 
18, 155. 00 


$15, 655. 00 
16, 046. 37 
16, 447. 53 
16, 858. 72 
17, 280. 19 
17, 712. 19 


357, 199. 30 


8, 930. 00 


108, 930. 00 


100, 000. 00 



The initial invested principal of $100,000 earns $2,500 interest dur- 
ing the first half year; the first payment of $18,155.00 takes care of 
this and there remains a balance of $15,655.00 which goes to reduce 
the outstanding principal to $84,345.00, beginning with the second 
half year. This process is repeated until the end of the third year, 
when the last outstanding principal is retired. When preparing such 
a schedule, the work can be checked by adding the columns. It is evi- 
dent from the nature of the calculations that, for example, if the first 
row were omitted from this schedule, the remaining five would repre- 
sent the schedule for a loan of $84,345.00 on the same terms as the 
original loan, except that it would be discharged in two and one-half 
years by five equal semiannual payments. It must therefore be the 
present value of the five payments, that is, 



^X 



$100,000 



$84,345.00, 



where the annuities are taken at 2^ per cent. Similarly, by succes- 
sively employing a^, (t^, aji, and aj\, all at 2} per cent, as midti- 
pliers, the figures in the first column of principal outstanding at the 
beginning of the interval could be obtained. When these are known, 
the figures in the second column are obtained by multiplying the cor- 
responding figures in the first column by the interest rate for the 
interval, .025; in tho fourth, by successive subtractions of the figures 
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in the first; and in the third, by adding those in the second to those 
in the fourth as a check. 

Generalisation of the annuity loan. — ^The preceding discussion 
can meet easily be generalized by considering the loan of oq dollars 
where both principal and interest at ^tdAiot rate % per anrmm are 
discharged by equal annual installments of 1 at the end of each year 
for n years. The initial principal is Osq; the interest, iogi^l — t;*; the 
annual payment, 1, of which 1 — (1 — 1;») «!;• is applied to repayment 
of principal. But o^—t;^" 05=11; henee the outstanding principal 
at the beginning of the second year is O;^, as might have been 
predicted in advance. A repetition of this process leads to the fol- 
lowing schedule : 

Sghboulb ll.^Showing repoj^merU qfpnndpal andtntemiai effective rats % ptr amwm 
onalo(mo/a^byequalQnniuUpaifm£nUqflatiheendo/€aai^ev 



Ymi. 


Piinoiuil 
nine of yttf. 


Intanstdiutt 
•Dd of year. 


Amnttlpfty- 

mantfttMid 

ofyttf. 


Prlnolnl 

rmkHu 

•nd of year. 


1 
2 
3 

• 
• 

k 

• 
• 

n 
ToUb 


(ml 

• 
• 

m 


• 
• 

1-r' 


1 
1 
1 

• 
• 

1 

« 
• 

1 


• 

• 
• 


(n-oji)/* 


n-ojq 


n 


"=) 



Since this is a schedule for a loan of osi, if each itan in it, apart 
from those in the column headed "year," is divided by o^ and 
multiplied by L, there results the correepcmding schedule for a loan 
of L dollars. 

For example, the items on a loan of L dollars for the Xrth year 
would be 

ioiiZK+ii/asi, X(l-t^*+i)/o5;, i/osi, it^*+Vasi. (28) 

There are some curious properties revealed by the above schedule, 
among which the following may be pointed out. The principal 
repayments on an annuity loan increase in geometrical progression, 
the factor being 1 +i. The s\mi of these repayments is c^; the sum 
of the annual payments is n; the total interest is n—a»i; and the 
check on the first and second colunms shows that 

It is apparent that most of the items in the schedule can be filled 
in direeUy from the o^ and tf* tables. Having thus filled in eaoh 
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number, it would be necessaiy only to multiply each item by Lfijfi to 
obtain the corresponding schedule for a loan of L, 

If in the preceding discussion year is replaced by iiUermLf the 
schedule may be made to apply to loans repaid by equal install- 
ments at the end of each interval. 

Relation between annuity which 1 will purchase and 
sinking fund wliich will amount to 1.— The important rdation 

— -— +< (29) 

can easily be verified by substitution of the values of l/o^ and 
1/^ expressed in terms of % by formulas (25) and (15). 

The relation (29) merely expresses the fact that the annual rent, 
1/a*) on the annuity which 1 wUl purchase, must include, not only the 
interest { on the unit so invested, but also a sinking fund, l/«<^, which 
will accumulate to the invested unit at the end of the term of the 
annuity. 

Application to bond calculations. — ^An important application 
of the theory of compound interest and annuities arises in the valua- 
tion of bonds. First to determine the value of a bond issue redeem- 
able in one sum on a given date, with interest, or dividends, on the 
outstanding bonds at rate g^ and all computed, or valued^ so as to 
yield the purchaser a given effective rate of interest t. Consider an 
issue of $100,000 highway bonds, denomination $500, dated Januaiy 
1, 1914| maturing January 1, 1948, interest 5 per cent, payable 
annually. 

The annual interest, or dividends, on these bonds is 5 per cent, 
and the bonds are redeemed at the end of 34 years. Suppose an 
intending purchaser desires to pay a price which will yield a net 
income of 3 per cent on his investment; how much ought he to bid t 
This is the nature of the general problem. If the purchaser desires 
to realize 5 per cent on his investment, he must bid $100,000 for the 
bonds, or $1 for each dollar to be redeemed. If, however, he is 
content with 3 per cent, more than $100,000 must be paid for the 
bonds, that is, more than $1 for each dqllar to be redeemed. In 
this case the bonds are said to be bought at a fremium] if less 
than $1 is paid for each dollar to be redeemed, the bonds are said 
to be bought at a discount. 

In the general case, let (7 denote the price to be paid on redemption; 
{, the effective rate of interest employed in the valuation of the bonds, 
which is the net income rate to the purchaser; g, the ratio of the 
dividend per annum to C; n, the number of years after which the 
bonds are redeemed; K, the present value of 0, due n years hence. 
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at the effeotiTo rate of interest i; and A, the presont value of, or bid 
on, die bonds. 

In the above Oloimtion C— 100,000, tuid n»M. Th« dividtad or iaUtMt par 
aimam la 5,000. Hence jr-B,O0OAOO.O00-.OS. 

Returning to the general problem, the value of the bonds, so far as 
tlie purcbaaer or holder ia concerned, consists of two parts: 

1 . The annual interest, or dwidend, to he received. 

2. The sum to be redeemed ai the end of n years. 

Hence, to find the present value. A, of the bonds, the present value 
of each of these parts must be determined and added tc^ther. The 
interest per unit of the redemption price Cia, by definitioQ, g; if the 
interest on 1 unit is g, the interest on C units is gC. Hence at the end 
of every year for n years the holder vill receive gC units. 

Dividend Redemption payment, C 

payments gC gC gC gC 

In- iJ^ ■-lyn. urn. 

It is evident tiiat these interest or dividend payments of gO at tlie 
end of every year constitute an immediate annuity-certain of annual 
rent gC and term of n years. The value of such an annuity with 
annual rent 1 is osi; hence the value of the oonuity with annual 
rent gC is 

where (^ ia to be taken at the rate of interest xtohe employed in the 
valuation of the beads, a rate which in general is different from g, 
the rate of dividend. 

By formula (5), the present value of the sum C, to be redeemed 
in n years, is V^C. 

Adding these parts together, the result is 

A^VC+gCas- 

Substituting in this relation the value of og given by formuU 
(19), it follows that 

Sines, by d^nition, K—^C, the bid in (riven by 

A'K *J(C- A) 

and the preiuiam by 
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If in formula (31) the Mdl 9um to he redeemed is regarded as unity, 
then (?*1 and K^v^, the present ralue of 1 due in n jears^ and 
there reeults 

^«l+li:^(^^i)-l + (jf--<)afl. (32) 

In this formula Oi) is taken at i per cent, and gives the bid on a 
bond where the sum to be redeemed is 1. Denoting the excess of A 
over 1 by Jc, which is called the premium, formula (32) becomes 

*=(flr-<)o^^ (33) 

where the i per cent over the symbol a^ means that the function is 

to be taken from the i per cent annuity table. 

This is the fxmdamental formula in bond calculations. It admits 

of a very simple interpretation, for it states that the premium on a 

bond is equal to the present value of an n year annuity at i per cent 

whose annual rent is the excess (^— i) of the nominal rate of dividend 

of the bond over the effective rate of interest i, desired to be reedized 

by the investor. 

Unit redeemed, 1 

Unit invested, lit i i 

1 yr. 2 yrs. n— 1 yw. n yri. 



Premium, k g—i g—i g—i g—i 

The dividend paid each year on each unit of the bond to be redeemed 
is g, which may be divided into two parts, i and g—i. For the first 
part the investor pays 1 and in return receives interest of i each year 
and the 1 is redeemed at the end of n years. For the second part the 
investor pays the premium, lc^(g'-i)a^, and this is repaid, both 
principal and interest at rate i, in n equal annual installments of 
(g—i). A portion of each installment goes toward the repayment of 
the premium Ic which is eventuaUy reduced to zero. This is called 
the amortization or writing off of the premium. 

It is thus seen that, if Zr is positive, the bond is bought at a premium ; 
and if J: is negative, it is bought at a discount. Since a^ is always 
positive, it appears from formula (33) that the sign of Jc will be posi- 
tive when g is greater than i, or when the rate of dividend is greater 
than the rate of interest used in valuation; conversely, when g is less 
than i,Jcia n^ative. 

Bzample IG*— To find the bid on the highway bond mentioned on page 104, on 
the hypotheaiB that the purcfaaser wishes to realize 3 ^ on his investment 

Consider a dollar (unit) of the loon C=»100,000. Here n«34, y«.06, %«.03, and by 
fonnula (33), 

Jb-(.05- .03)0^** -.02X21.1318367-.422636734, 

or the premium is slightly over 42 cents on the dollar. Since for each dollar of the 
loan th^ purchaser must pay 11.422636734, for the whole loan of $100,000 he must pay 

1.422036734 X$100,000=$142,263.67. 
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Dirldends payable and interest eonyertlble semlannnally. — 

When the net income interest rate desired by the investor is nominal, 
say }(M)9 and the dividends per miit of the sum to be redeemed are 
paid in m equal installments, glm^ during the year, it is evident that 
it is a case of m times n intervals with gim as dividend and j'/m as 
the effective rate cfvnitrui per interval. Hence formula (33) becomes 



m 



(34) 



In particular, if the net income is j(^, and the dividend payments 
are semiannual, 

tc^^LzHa^. (36) 

This formula provides for the valuation of all bonds, redeemed in one 
sum at the end of a term of n years and with semiannual dividends. 
Pii;rticular attention is called to the fact that the annuity must be 
taken for the term 2n, and at the rate of interest j/2. 

Sxample 17.-~What is the bid on 1100,000 highway $% bonds maturing at the end 
of 3 yean, interest payable semiannually, to net purchaser a nominal rate Gt4% oodt 
vertible half-yearly? 

Here n>«3, ^>«.05, j'^M, m-»2, and formula (35) gives 
ib- (Q^-'^) fl«% ..006X5.6014dOO-.0280071545. 

Hence the premium on 1100,000 is $2,800.72, and the corresponding bid is $102,800.72i 
The progress of this bond loan is illustrated in the following schedule. 

SCHSDtTLS III. 



Tmt. 


BookTAlmor 
prinotptlatb*- 


Intamtof 


SmbIiiiiiqiJ 
diridAdof 

Mods. 


Amortlfft* 
tkn of pre- 
mium m«m1 
of hftlf-7«ir. 


R«d«mpUoD 
ttdofhalf- 


i 
I 

11 
2 

Tbtals 


$102, 800. 72 
102,.366. 73 
101, 903. 86 
101, 441. 94 
100, 970. 78 
100, 490. 20 


12,066.01 
2, 047. 13 
2,038.08 
2,028.84 
2, 019. 42 
2,009.80 


12,500.00 
2,500.00 
2,500.00 
2,500.00 
2,500.00 
2,500.00 


$443.99 
452.87 
461.92 
471. 16 
480.58 
490.20 


0.00 
0.00 
0.00 
0.00 
0.00 
$100, 000. 00 


609,964.23 


12,199.28 


15,000.00 


2,^800.72 


100, 000. 00 



At the outset the holder has an investment of $102,800.72 upon 
which, at 2 per cent, at the end of the first half-year, $2,056.01 interest 
is due; the dividend payment of $2,500.00 then made on the bonds 
provides for this interest and a balance of $443.99 remains, which is 
applied to amortize or vmU qfihe premium so that the book-value, or 
m vested principal, is reduced to $102,356.73 at the beginning of the 
second half-year. This process continues for three years until the 
entire premium of $2,800.72 is written off and the bonds are redeemed 
by the payment of $100,000. The various columns are 
the checks upon these totak are obvious. 
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Example IS^^-What ia the bid on $100,000 highway 3% bonds mataring at the end 
of 3 yeara, interest payable semiannually, to net purchaser a Ttomlnal nte of 4% con- 
vertible half-yearly? 

Here n"»3, ^«».03, i=«.04, m->2, and formula (35) gives 

jb» (-Q^--^) 0^* « - .005X5.6014309« - .0280071645. 

Hence the discount on $100,000 is $2,800.72, and the corresponding bid is $97,199^. 
The progress of this bond loan is illustrated in the following schedule. 

Schedule IY. 



Year. 


Book vAhid or 

principal at 

DQgixmingof 

half-year. 


Semiannual in- 
terest of 2%. 


Semiannual 

diyidend of 

1)% on bonds. 


Accumulfttian 

of discount 

at end of 

half-year. 


Redemptico 
paymsit 
ateodof 
half-year. 


1* 

u 

2 

21 
3 

Totals 


$97, 199. 28 
97, 643. 27 
98, 096. 14 
98, 558. 06 
99, 029. 22 
99,509.80 


$1, 943. 99 
1, 952. 87 
1, 961. 92 
1, 971. 16 
1, 980. 68 
1, 990. 20 


$1, 500. 00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 
1,500.00 


$443.99 
452.87 
461.92 
471. 16 
480.58 
490.20 


0.00 
0.00 
0.00 
0.00 
0.00 
$100,000.00 


590,035. 77 


11, 800. 72 


9,000.00 


2, 800. 72 


100, 000. 00 



In this case the holder has an initial investment of $97;199.28; and 
at the end of the first half-year 2 per cent interest, or $1,943.99, is due* 
The diyidend payment of $1,500.00, then made on the bonds, is not 
sufficient to provide for this interest, and the difference of $443.99 is 
added to the principal and determines the hooJc value at the beginning 
of the second half-year. This is called the CLCCumuUUion or writing 
on of discoxmt. By continuing this process for three years the 
entire discount of $2,800.72 is written on the initial principal, and 
the book value, $100,000, is then redeemed. The totals of the several 
columns may be used to check the numerical work. 

Valuation of bonds redeemed in installments. — ^For the 
valuation of bonds which are not redeemed in one sum, but in a series 
of installments, first consider the simpler case where the dividend 
payments are annual and the rate of interest is the effective rate t. 



JUCu G|, C2, 



rii, n,, 



^u^, 



C,., denote the successive installments by which 

the bonds are to be redeemed; 
n^j the respective number of years after 

which the successive installments 
become due; 
Kr^ the present values, at the effective rate 

of interest i, of 

Ox due n^ years hence, 
0^ due n, years hence. 



Of due n^ je&rs henoe; 
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g^ the fixed rate of dividend to be paid on 

the outstavMng bonds; 

ij the effective rate of interest employed 

in the valuation of the bonds, which 
is the net income rate to the pur- 
chaser; 

and^iy^l,! Aff the present values, at the effective rate 

i, of the separate instalhnents wiih 
their respective dividends. 

Ox C, Cr 



fij yrs. Tij yrs. n^ yrs. 

Each installment redeemed may be r^arded as furnishing a distinct 
problem under formula (30) so that, in order to value the entire bond 
issue, it may be treated as made up of r distinct issues and, after 
finding the value of each one, they may be added together for the value 
or bid on the total issue. 

By formula (30) in the case of a single issue of C^ at net income rate 
», dividend rate gf, due in n^ years, the present value, or bid, A^, is: 

A,^K,-^(gli){C,'-K,). 
Shnilarly, ^ « if, + (gli) (C, - Z,), 



Ar^Kr-h(g/i)(Or''Kr). 

Adding, 

(^1+^+. . . .+^)-(Zi+£,+. . . .f js;) 

The total sum to be redeemed, Cj + (7, + . . . . + (7,., is denoted by G] 
the total present value of Ci in n^ years, C!, in t^ years, and so on, 
which by definition is equal to Z^ + -^2 + • • • • + -K,., by K; and the 
total value of the issue, -4j + -4, + . . . . + -4^, by A; then for the bid 
there restdts 

A^K^(g/i)(C-K), (36) 

and for the premium, 

A^C^(C-'K)(g^i)/i. (37) 

It thus appears that formulas (30) and (31), which were derived before 
for the case of a bond issue redeemed in one sum, hold also for the 
more general issue redeemed in any number of instalhnents. 
iBStallment bonds when total sum to be redeemed is 1.— 

YSn^en 1 is the total sum to be redeemed, that is, when C— 1, formula 
(37) becomes 

^-i-(i-Ji:)(fir-<)/i, (38) 



326 AMBRICAN HIQHWAT ASSOCIATION 

where A is the value of each unit of the sum to be redeemed, and JTia 
the present value of the various parts of the imit at effective rate i 
due in nil n,, . . . . n, years. Letting^ — 1 —I:, formula (38) becomes 

*-(l-10(flf-<)/<. (39) 

The premium is positive if ^ is greater than i, and negative, or a dis- 
count, if 9 is less than i; for the first factor (1 — K) can not be nega- 
tive, as £^ by definition is the preserU value of a series of future pay- 
ments whose sum is 1 , and hence their present discounted value must 
be less than 1. This shows in all cases that a bond issue must be 
bought at a premium^ if it is valued at a lower rate % than the rate 
of dividend g\ and at a discoimt, if it is valued at a higher rate i than 
the rate of dividend g. 

Serial bonds. — ^To apply the general formula (39) lo the case of 
a bond issue redeemed by n equal annual installments, consider a 
unit of the total sum to be redeemed. Since this unit is to be 
redeemed in n equal installments over n years, the annual portion 
redeemed is 1/n. 

1/n 1/n 1/n 1/n 



Ijr. ajri. Syn. nyrs. 

The present value, £, of these n instaUments is clearly the value of 
an annuity of annual rent 1/n; hence 

Z-OsiXl/n-Oii/n. 

Substituting this value of f in formula (39), the following formula 

is obtained: 

*-(l-aig/n)(g-<)/<. (40) 

Example 19* — What is the bid on $100,000 highway 4^ serial bonds maturing in 
20 equal annual installments, to net the purchaser an effective rate of 3% ? 

Here n=20, ^s.04, t».03, and a^Bl4.8774749; consequently 

i;-(l-14.8774749/20)(.04-.03)/.03 
=>(1-.743873745)X1/3».256126255X1/3".085375418. 

Hence the bid on $100,000 is 

1 .085375418X$100,000»$108,537.64. 

Extension of formulas to ease when diyidends are payable 
and Interest Is conyertlble m times per annum.— Formula (36) 
assumes that dividends are payable once a year and that the effective 
rate of interest is % per annum. Replacing year by imterval and assum- 
ing dividends to be paid at the end of each interval and the rate of 
interest realized by the investor a nominal rate convertible m times 
^rmula (36) still appEes, if the present value K of the several 
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iii0tall2ii0iit8 to be redeemed is calculated at the effective rate jjm 
per intenrali and the dividend per unit of the sum to be rede^ned is 
taken at the rate gim per interval. The formula \s undianged in form 
since m cancels out in the ratio gIm to jIm. 
General formula for valuation of bonds. — ^Assume that: 

1. T]ie bonds are redeemed in r equal iostalhnents. 

2. The first redemption of bonds is made at the end of /years. 

3. The remaining r — 1 bond redemptions are made at intervals of 
t years. 

4. The annual rate of dividend is g paid in m equal installments. 

5. The bond issue is valued at the nominal rate jf^). 

First find the present value, ^, of an issue of the above type where 
C« 1 . The value of a similar total issue of C is then found by mul- 
tiplying A by C. Since the imit fund is redeemed in r equal install- 
ments, each one will be 1/r, 

Redemption payments 1/r 1/r 1/r 1/r 

1 



/yea.? <yrs. tjn. 

The total term of the issue is seen to be/+ (r— \)t years. As in 
preceding extension of formulas when dividends are payable and 
interest is convertible m times per annum, apply formula (36) to each 
installment of 1/r in the unit issue and the formula for the value of Xr, 
the premium per imit of the total simi to be redeemed, may readily 
be obtained. Expressed in terms of annuities, it appears as follows: 

jc^^y_o^S^^^^g_j)lj ^tTuX^JIm. (41) 

The annuity present values in this formula must be computed at the 
rate of interest j/m. The most common case in practice is where 
the dividends are paid semiannually. Here m«2, and formula (41) 
becomes: 

1^'\}-^^^^'\ff-f)IJ atratei/2. (42) 

The last two formulas are very general in their application and 
have the advantage that when employed in practical computations 
it is necessary to consult only a table of values of a^. 

Exaimple 20.— To find the bid on $1,100,000 highway bonds, interest 5% payable 
semiannuany, dated January 1, 1914, maturing $100,000 on January 1, 1922, 1924, 
1926, 1928, 1930, 1932, 1934, 1936, 1938, 1940, and 1942, to net the purchaser a nomi- 
nal rate of 4 % , compounded semiannually, on his investment. 

Here /=8, t==2, r—ll, ^-".OS, m«2, and Jm^M. Accordingly, m(/4-<r)— 60, 
ti^aal6, and mt»4. Substituting in formula (42), 

*-ri-^^'](.05-.04)/.04 at2». 
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Sntering Tabl« 35 witli 2% for the valuai of the aonaitiaa and numbering the 

Bucceflrive fteps for convenience of explanation, the calculation may be outlined 

as foUowi: 

<i||,-^.7608867 (1) 

<iij,«13.5777093 (2) 

««-«iJl=21.1831774 (3) 

(3)-i-ll« 1.9257434 (4) 



(4).4-a-j,= 

Complement of (5)»1— (5)» 

(.05-.04)/.04= 

i=(6)X(7)= 



3.8077287 

.5057460 (5) 

.4942540 (6)»firBt ^tor 
.25 (7)a>8econd ^tor 

.1235635. 



The bid on one dollar is l-fib» 1.1235635; consequently the bid on the whole isBue ia 

1.1235635X11,100,000-11,235,919.85. 

Kuunple 21.— To find the price of 1100,000 highway bonds, interest b%^ semi- 
annual, dated January 1, 1914, maturing $50,000 January 1, 1917, and $50,000 Janu- 
ary 1, 1919, to net the investor 4 5^ compoimded semiannually. 

In this case/»3, r—2, fa>2, ma-2, (7n.05, i«*.04, and, substituting as In the pre- 
ceding example, the required price is found to be $103,646.00. The i»ogress of the 
loan IB indicated in the following schedule. 

Schedule V. 



Year. 


Book value 
or principal 
atDednmng 
of half-year. 


SemianTinal 
interest of 3%. 


Semiannual 

dividend of 

^% on bonds. 


Amortixatioo 

at end of 
half-year. 


Redemption 
payment 
at end of 
half-year. 


■ i. 

2 

f 
3i 
4 

4J 
5 

Totals 


$103, 646. 00 

103, 218. 92 

102, 783. 30 

102, 338. 97 

101, 885. 75 

101, 423. 47 

50, 951. 94 

50, 720. 98 

50, 485. 40 

50, 245. 11 


$2, 072. 92 
2,064.38 
2, 055. 67 
2, 046. 78 
2, 037. 72 
2, 028. 47 
1, 019. 04 
1, 014. 42 
1, 009. 71 
1, 004. 89 


$2,500.00 
2,500.00 
2,500.00 
2,500.00 
2,500.00 
2,500.00 
1, 250. 00 
1, 250. 00 
1,250.00 
1,250.00 


$427.08 
435.62 
444.33 
453.22 
462.28 
471.53 
230.96 
235.58 
240.29 
245.11 


0.00 
0.00 
0.00 
0.00 
0.00 
$50,000.00 
0.00 
0.00 
0.00 
50,000.00 


817, 699. 84 


16, 354. 00 20, 000. 00 


3,646.00 


100, 000. 00 



Extension of term of tables. — ^It sometimes happens in applying 
formula (42) that the value of 2(/+ tr) is greater then the tenn given 
in the tables. In example 20 one of the required annuity values was 
Gjji but, if the interval between redemptions had been three years 
instead of two, 2(/+^)=»82 would have called for the value of an 
annuity 09) beyond the limits of the tables. It is easy, however, to 
extend these limits by making use of the following obvious relations: 

(43) 
(44) 
(45) 
(46) 
(47) 
(48) 



(l-fi)»«-^"-(l+i)ni+i)», 
fl«w,*[l-i^*'^"]/t, 
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Kiampto 28«— To find 9^ at 1^% when the limit of the takblea la 60 yean or tenni. 
Applying fotmula (47) there resolta 

Sis " "■ .016 

_ 2.4432198X 1.6589964 - 1 _203 6628568 
.015 "" 

By fonnulA (48) 

I 
-1.6589964X96.2146517 +43.9330915»203.5528523. 

The conect value of «^ at 1|^ to seven places of decimala is 203.5528497; »o the 

above method may be regarded as giving the correct value to about five places of 
decimals. In most practical cases this will be sufficiently accurate. 

Yaluation of serial bonds bearing semiannual dlYldends. — 

The most common type of serial bond bears semiannual dividends 
and is redeemed in equal annual installments, the first of which is 
paid at the end of the first year. Formula (42) lends itself directly 
to the valuation of this bond at a nominal rate of interest ; conTert- 
ible twice a year. In this case/— f = 1, r=»n, and 



*-[^- ^^^}^--^)^' ^' ^^ J'^' 



(49) 



Formula (49) requires the use of a table of values of a^ only. It 
can be put in another conyenient form for computation involving 
the use of a table of values of a.) and ^. For, by formula (46), 
oiTKl — ^^Tl + v'flci, and, since v'/aij — 1/(1 + i)'ai; = 1/^, after a simple 
reduction, there results 



jb-fl - :^](g -J)IJ at rat<5 J/2. 



(•>0) 



Ciample88« — 1300,000 highway serial bondd bearing 4fc intereet pajuble eeioi- 
annually, dated January 1, 1914, mattire $100,000 January 1, 1915, 191G, and 1917. 
What price should be paid to realize a net income of 3 f^ corapounde<I flemiannuaUy? 

&ere n««3, g^.Oi, jca)— .03, and by formula (49) 

*-[l-2^^^] (.04-.03)/.03 at 1* % 

-,0676373Xl/3-.0191791, 

therefore the price to earn Z^ compounded semiannually is 

1.0191791 X$300.000«$305 753.73. 

The following schedule iUustmtes the progrew ui this loan. 
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Tabiji 31. — Th$ accumulation of 1 at the midqfn y$an. 



Y«arB. 



1 
2 
3 
4 
5 

6 

i 

9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 
28 
20 
30 

31 
32 
33 
34 
3A 

36 
37 
38 
39 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
50 

51 
52 
58 
54 

55 

66 

57 
58 

69 
60 



1H%. 



1.0150000 
L0302250 
1. 0456784 
1.0613636 
1.0772840 

1.0034433 
1.1006449 
1.12G4026 
1.1433900 
L1605«06 

1.1779489 
1.1956182 
1.2135524 
1.2317557 
1.2502321 

1.2680656 
1.2880203 
1.3073406 
1.3269S08 
1.3468550 

L3670578 
L3875637 
1.4083772 
1.4296028 
1.4509454 

1.4727006 
1.4 948002 
1.5172222 
1.5399805 
1.5630602 

1.5866264 
1.6103243 
1.6344792 
1.6589964^ 
L 6838813 

1.7091395 
L734n66 
L 7607983 
L 7872108 
L 8140184 

1.8412287 
1.8688471 
L 8968796 
1.9253330 
L 9512130 

1.96 3ffl6 2 
2.0132791 
2.0434783 
2.0741305 
2.10S2424 

2.1368211 
2.1688734 
2.2014065 
2.2344276 
2.2679440 

2.3019631 
2.3364026 
3.8715400 
2.4071131 
2.4432196 



1^(% 



1.0176000 
1.0353063 
1.0534241 
L0718600 
L0906166 

1.1097024 
1.1291222 
L 1488818 
1.1689872 
1.1804446 

L2102606 
1.2314308 
1.2629805 
1.2749168 
1.2972279 

1.8199294 
L 3430281 
1.3665311 
L 3904454 
L4147782 

L4395368 
1.4647287 
L 4903616 
L 5164428 
L5I29805 

1.5699627 
1.5974574 
1.6254129 
1.6538576 
1.682S001 

1.7122491 
L 7422135 
1.7727022 
1.8037245 
1.8362897 

1.8674073 
1.0000869 
1.9833384 
1.9671718 
2.0015973 

2.0366258 
2.0722C62 
2.1085309 
2.1454302 
2.1829752 

2.2211778 
2.2600479 
2.2995987 
2.3396417 
2.3807889 

2.4224527 
2.4648457 
2.5079805 
2.5518701 
2.5068279 

2.641^671 
2.6882015 
2.7352460 
2.7831118 
2.8318163 



a%. 



L0200000 
1.0404000 
L 0612080 
1.0824322 
1.1040606 

1.1261624 
1.1486857 
1.1716694 
L 1960926 
1.2189944 

1.2433743 
L2682418 
1.2936066 
1.3194788 
1.3458683 

1.3727857 
1.4002414 
1.4282463 
L 4668112 
L4859474 

IL 5166663 
L5460797 
L 5768993 
1.6064373 
1.6406080 

1.6734181 
1.7068865 
1.7410242 
1.7758447 
1.8113616 

L 8475888 
1.8845406 
1.9222314 
1.9606760 
1.9998896 

2.0398873 
2.0606851 
2.1222968 
2.1647448 
2.2080397 

^2622005 
2.2972445 
2.3431894 
2.3900531 
2.4378542 

2.4866113 
2.5363435 
2.5870704 
2.6388118 
2.6015880 

2.7454196 
2.8003282 
2.8663348 
2.9134614 
2.9717307 

3.0311653 
3.0917886 
8.1666244 
3.2166069 
8.2810308 



1iH%- 



»H%* 



»H%. 



1.0225000 
1.0456063 
L 0690301 
1.0030633 
L1176n7 

1.1428254 
1.1685390 
1.1948311 
L 2217148 
1.2492034 

L2773105 
L3060600 
1.3354361 
1.3654834 
L3962068 

1.4276215 
L 4607429 
1.4926872 
1.6*41704 
L5606092 

1.5066207 
1.6316221 
L 6682314 
L 7057666 
L 7441463 

1.7833806 
L 8235159 
L8G45460 
L 9064973 
1.9493934 

1.9932548 
2.0381030 
2.0339603 
2.1308496 
2.1787936 

2.2278164 
X2779423 
2.3291960 
2.3816029 
2.4351890 

^4899607 
2.5460053 
2.6082904 
2.6618644 
2.7217664 

2.7829969 
2.8456133 
2.9096896 
2.9751066 
3.0420464 

3.1104024 
3.1804785 
3.2520393 
8.3252102 
3.4000274 

3.476S280 
3.5547499 
3.6347318 
3.7165132 
8.8001348 



1.0260000 
1.0606260 
L0768906 
1.1038129 
L 1314082 

1.1506934 
L1886858 
1.2184029 
1.2488630 
L2800845 

1.8120867 
L3448888 
1.3785110 
L 4120738 
L4482962 

1.4845056 
L 6216183 
1.5596587 
1.5986502 
L6386164 

L6795819 
1.7215714 
1.7646107 
L8067260 
1.8539441 

1.9002027 
1.9478000 
1.9964950 
2.0464074 
2.0076676 

2.1600068 
2.2037560 
2.2588500 
2.3153221 
2.8732052 

2.4326358 
2.4033487 
X5556824 
2.6196745 
2.6850638 

2.7621904 
2.8200952 
2.8916201 
2.9638081 
3.0379083 

3.1138609 
3.1916971 
3.2714896 
3.3532768 
8.4371067 

3.5230864 
3.6111124 
3.7013902 
3.7989249 
3.8887730 

3.0850924 
4.0660422 
4.1877832 
4.2924778 
4.3997897 



sX. 



1.0276000 
L 0657568 
1.0847896 
1.1146213 
1.1462783 

1.1767684 
L 2001295 
1.2423806 
L2765460 
1.8116510 

1.8477214 
1.8847838 
L4228663 
1.4610941 
L 6021990 

1.5436094 
1.5869660 
1.6296697 
1.6743820 
L7204284 

1.76n402 
1.8163531 
1.8663028 
L 9176261 
L9703608 

2.0245458 
2.0802208 
2.1374268 
2.1962061 
2.2666017 

2.8186583 
2.3824214 
2.4470380 
2.5152663 
2.5844258 

2.6654076 
2.7286237 
2.8035581 
2.8806660 

2.0608740 

8.0412705 
8.1240065 
8.2106404 
8.2991385 
3.3808648 

8.4830661 
8.5788709 
3.6772899 
3.7784154 
8.8823218 

8.9890656 

4.0067855 
4.2115021 
4.3273184 
4.4463106 

4.5686934 

4.6942298 
4.8233211 
4.9650624 
5.0922514 



LOOOOOOO 
1.0009000 

1.0927270 
1.1256068 
L 1592741 

1.1940523 
L 2298739 
1.2667701 
L8047732 
L 3430164 

1.8842339 
L 4257609 
1.4685837 
1.5125897 
L 5579674 

1.6047064 
1.6628476 
1.7024331 
1.7536061 
L8061112 

1.8602946 
1.9161084 
1.9735865 
2.0327941 
2.0037779 

2.1666913 
2.2212890 
2.2879277 
2.3666655 
2.4272625 

2.5000604 

2.5760628 
2.6623362 
2.7319063 
2;. 8138625 

2.806S783 
2.9652267 
8.0747835 
8.1670270 
8.2620378 

8.3606060 
8.4606060 
8.5645168 
8.6714523 
8.7815066 

8.8060437 
4.0118060 
4.1322510 
4.2662104 
4.3830060 

4.5154282 
4.6606850 

4.7004125 
4.0341240 
5.0831486 

5.2346181 
5.8016514 
5.5534010 
5.7200080 
5w8010081 



1 
2 
3 
4 

« 

6 
7 
8 

10 

11 
12 
13 
14 
15 

16 
17 
18 
10 
20 

21 
22 
23 
24 
25 

26 
27 
28 
20 
30 

31 
32 
83 
34 
35 

36 
87 
38 
SO 

40 

41 
42 
48 
44 

45 

46 
47 
48 
49 
60 

51 
62 
58 
54 

55 

66 

57 
56 
50 
60 
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Tablb 81. — Th» accumulation of 1 at the end ofn y«ar»— Continued. 



9H%. 



I 

2 
S 
4 
6 

« 
7 
S 

• 
10 

11 

13 
13 
14 
15 

10 
17 
18 
10 
90 

31 
S3 
33 
84 

35 

3ft 
37 
38 
39 
30 

31 
Si 
S3 
34 
35 



87 
38 

80 
40 

41 
43 
43 
44 
45 

46 
47 
48 
40 

SO 

51 
53 
58 
54 
55 

SO 

57 



00 



L0350000 

L 0713360 
L 1067179 
1.1475230 
L1876863 

1. 3302S5 3 
L3723793 
1.3168090 
L 8028974 
L 4106968 

L4699607 
L5110687 
L5689661 
L 6180945 
L0753488 

1.7389600 
L7946756 
L8574809 
1.9286013 
L9897889 

3.0091315 
3.1315116 
3.3061145 
3.3833385 
3.36S3460 

X44»666 

3.5815671 
3.6301730 
3. 7118780 
3.8007937 

XMogm 

3.0067076 
3.1119424 
3. 3308003 
S.SS36905 

3.4500061 
3.5n0254 
3.0000113 
3.83S3717 
3.9593507 

4.0978838 
4.3ll2a80 
4.38071)20 
4.5433416 
4.7025586 

4. 8000411 
5.0873810 
5.2135890 
5.3960646 
5. 5649309 

6. 78019 98 

5.9887183 
6.10UOfi 

O.0SS14U 

0^8858011 
7. 1065800 
7.3543833 
7.0110630 
7. 



«k« 



4H%* 



1.0400000 
L 0610000 
1.1348040 
L 1096580 
L 3100529 

1.3053190 
1.8159318 
L3085891 
1.43S8118 
1.4803443 

L 5894541 
1.0010322 
L0050735 
1.7316705 
L8009435 

1.8729613 
1.9473005 
2.0258105 
3.1008492 
3.1911231 

3.2787081 
3.3099188 
3.4647156 
3.5638043 
3.6658303 

3.7734086 



3.9987083 
8.1186615 
3.3483075 

8.3781334 
8.5080688 

3.6483811 
3.7043163 
8.0460600 

4.1000826 
4.3080800 

4.4388135 
4.6163000 
4.8010906 

4.0030615 
5.1037830 
& 4004053 
5.6165151 
& 8411757 

6^0748337 
6.3178156 
0.5706283 
6.83S3404 
7.1006834 

7.3000607 
7.6865687 
7.9940623 
& 3138144 
8.6463669 

&99S3216 

9.3519105 

9.7350860 

la 1180264 

la 5100374 



1.0450000 
1. 0030350 
1.1411061 
1.1035186 
1.2461810 

L8023001 
1.3608618 
L 4221006 
1.4800051 
1.5530004 

1.0228531 
L 0058814 
L7721061 
1.8510440 
Lg053884 

2.0223703 
2.1133768 
2.2084788 
X8078608 
2.4117140 

3.5302412 
2.6836630 
2.7531064 
2.8700138 
3.0054345 

8.1406790 
3.2820096 

3.4297000 
3.6840365 
3.7453181 

3.9138575 
4.0699810 
4.2740302 
4.4663615 
4.6573478 

4.8773785 
5.0968005 
5.S2G2102 
5.5658991 
5.8163645 

6.07S1009 
6.3516155 
6.6374383 
& 0361320 
7.2483484 

7.5744106 
7.0152585 
8.2714556 
8.6436711 
0.0626363 

0.4801040 

0.8638646 

la 3077385 

10.7716868 

11.2563083 

11.7628430 
12.2031699 
12. R153176 
13.4233-^)0 
14.0274079 



«x. 



1. 0500000 
1.1085000 
L 1576250 
L 2156063 
L 2763816 

1.3400956 
L 4071004 
1.4774554 
L 5513262 
L6388946 

L7108394 
L7958563 
1.8856491 
1.9796010 
2.0789282 

3.1838740 
2.2820183 
3.4000193 
2.5209602 
2.06S29n 

2.78S9820 
2.9252007 
8.0715238 
3.2250099 
8.3863549 

3.5556727 

8.7334568 
3.9301291 
4.1161356 
4.3219424 

4.5880395 
4.7640415 
5.0031885 
5.2533480 
& 5100154 

& 7918161 
0.0614069 
6.S851T7S 
6w 7047512 
7.08906S7 

7. 89198^ 
7.7615S76 
8.1496060 
a55n503 
8.9850078 

0.4342582 

9.9020711 

la 4012097 

la 9313331 

IL 4673096 

12.0407608 
12.64290^3 
13.27404H7 
13.0386961 
14.6356309 

ISw 3674125 
la 1357SS1 
16.042.'i722 
17. 7«70n9 
K«071K59 



AHX. 



ex. 



1.0550000 
1.1130250 
L 1742414 
1.2388247 
L8000000 

1.3788428 
L4546702 
1.5346865 
L 6100043 
1.7061445 

1.8000024 
1.0013075 
8.0057730 
3.1160015 
8.3334705 

3.3563087 
3.4848023 
3.0214668 
3.7656460 
3.0m575 

8.0782343 
3.3475370 
3.4261516 
3.6145800 
8.8133034 

4.0231380 
4.3444010 
4.4778431 
4.7341244 
4.0830513 

5.2580686 
& 5472024 
& 8528018 
0.1742417 
0.5138250 

a8730654 
7.2500501 
7.0488038 
&00O487O 
&5133088 

8.0815406 

0.4755255 

0.0006794 

la 5404068 

11.1205541 

11.7385146 
12.8841320 
13.06^2602 
13.783MW 
14.5419612 

15.3417601 
la 1855664 
17.0767725 
1& 0149400 
10.0067617 

aa 0610786 

2L 1588879 
23.3173518 
23.5448061 
24.8307705 



7%. 



LOOOOOOO 

1.1236000 
1. 1910100 
1.2024770 
L8382256 

L 4185191 
1.5036303 
1.5038481 
1.6894790 
1.7908477 



1. 

2.0121965 

2.1329283 

3.3Q0904O 

3.3966663 

3.5406517 
3.6087728 
8.8543393 
8.0355095 
3.3071355 

8.8996686 
3.6085374 

3.8197497 
4.0480346 
4.2018707 

4.5403880 
4.8223450 
5.1116S67 
5.4183879 
5.7434912 

6.0681006 
0.4533867 
0.8405899 
7.2510263 
7.0800668 

8.1472520 
&0300871 
9.1542534 
9. 7085075 
ia286n79 

la 9038610 
11.5570827 
12.2504546 
12.9654819 
13.7646108 

14.5904875 

15.4650167 
16.3938717 
17.3776040 
18.4201543 

19.6253635 
2Q.69SS863 
2L93S69H6 
23.26.W204 
24.6503216 

26.1293400 
27.0071013 
29.3589374 
31. 1204631 
32.9676909 



1.0700000 
1.1449000 
L22S0430 
1.3107960 
1.408S517 

L5007304 
1.6067815 
L 7181863 
1.8384502 
L 0071514 

2.1048630 
2.2021010 
2.4096460 
8.6788343 
3.7590815 

3.9681088 
3. 1588153 
8.3799823 
8.0106875 
8.8090845 

4.1406024 
4.4304017 
4.7406299 
5.0723670 
5.4274326 

5.8073529 
6.2138676 
6.648S3S4 
7.1142571 
7.6122550 

8.1451129 

8.7153708 

9.3L\'a398 

9.0781135 

la 6765815 

IL 4239422 
12. 23361 <«1 
13.0792711 
13.994«204 
14.9744578 

16.0220099 
17.1442568 
18.3443548 
19.6284506 
21.0034518 

214726334 
24.0457070 
25.7289065 
27.5299300 
29.4570251 

31.5190168 
33.7258480 
36.0061224 
38.6121509 
41.3150015 

44.3070516 
47.8015453 
Sa 6130634 
54.1555891 
57.9164208 
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7 
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81 
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Tabui 32. — 7^ ttoaimulation of an annuity of 1 per annum at ths end ofn yean, 

•fl"^ — i 



2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

18 
17 
18 
19 
20 

21 
22 
23 
24 
25 

28 
27 
28 
29 
30 

31 
32 
33 
34 

35 

38 
37 
38 
39 
40 

41 
42 
43 
44 

45 

48 
47 
48 
49 
50 

51 
52 
53 
54 
55 

58 
57 
58 
59 
80 



1H%- 



1.0000000 

2.0150000 
8.0452250 
4.0909034 
6.1522689 

8.2296509 

7.8229942 

8.4328391 

9.6508317 

10.7027217 

11.8882626 
13.0412114 
14.2388290 
15.4508821 
18.6821378 

17.9323898 
19.2013554 
20.4893757 
21.7967184 
23.1236671 

24.4705221 
25.8375799 
27.2251438 
28.6335208 
3a 0630236 

31.6139680 
82.9666785 
84.4814787 
35.9967009 
37.5386814 

39.1017616 
40.6882880 
42.2886123 
43.9330915 
45.5920879 

47.2759692 
48.9S51087 
50.7198854 
52.4806837 
54.2678939 

66.0819123 
57.9231410 
59.7919881 
61.688S679 
63.6142010 

65.5684140 
67.5519402 
69.5652198 
71.6086976 
73.6828280 

76.7880705 
77.9248915 
80.0037649 
82.2951714 
84.5296989 

86.7975429 
89.0995061 
91.4359987 
93.8075386 
96.2146517 



iHK- 



1.0000000 

2.0175000 
3.0528068 
4.1062304 
6.1780694 

6.2687060 
7.8784063 
8.5078306 
9.6564122 
la 8253996 

12.0148439 
13.2251037 
14.4565430 
15.7095325 
10. vH444v4 

18.2816772 
19.6016066 
20.9446347 
22.3111658 
23.7016112 

25.1163894 
26.6559262 
28.0206549 
29.5110164 
31.0274592 

32.5704397 
34.1404224 
35.7378798 
37.3632927 
39.0171503 

40.6999604 
42.4121996 
44.1544131 
45.9271153 
47.7308308 

49.5661295 
51.4335368 
53.3336236 
55.2669621 
57.2341339 

59.2357312 
61.2723565 
63.3446228 
65.4531537 
67.5985839 

69.7815591 
72.0027364 
74.2637843 
76.5623830 
78.9022247 

81.2830136 
83.7054664 
86.1703120 
88.6782925 
91.2301626 

93.8266904 

96.4686575 

99.1568590 

101.8921041 

104.6753159 



1t%. 



1.0000000 
2.0200000 

8.0604000 
4.1216080 
6.2040402 

6.8061210 
7.4342834 
8.5829691 
9.7546284 
10.0497210 

12.1687154 
13.4120897 
14.0903315 
15.9739382 
17.2034109 

18.6392853 
20.0120710 
21.4123124 
22.8405580 
24.2973098 

25.7833172 
27.2989835 
28.8449632 
30.4218625 
32.0302997 

83.6709057 
35.3443238 
87.0512103 
38.7922345 
40.5680792 

42.3794406 
44.2270290 
46.1115702 
48.0338016 
49.9944776 

51.9943672 
54.0342545 
56.1149396 
58.2372384 
6a 4019832 

62.6100228 
64.8622233 
67.1594678 
60.5036571 
71.892n03 

74.8306645 
76.8171758 
79.3535193 
81.9405897 
84.6794016 

87.2709896 
90.0164093 
92.8167375 
95.6730722 
98.5865337 

101.5582643 
104.5894296 
107.6812182 
lia 8348426 
114.0515394 



^H%' 



»>0(. 



— 



1.0000000 

2.0225000 
3.0680063 
4.1370364 
6.2301197 

6.3477974 
7.4906228 
8.6591619 
9.8539080 
11.0757078 

12.8249113 
13.6022218 
14.9082718 
la 2437079 
17.6091913 

19.0053981 
2a 4330190 
21.8927625 
23.3853497 
24.9115200 

26.4720292 
28.0670499 
29.0991720 
31.3674034 
33.0731700 

34.8173163 
36.6007069 
38.4242218 
4a 2887668 
42.1952640 

44.1446576 
46.1379123 
48.1760153 
50.2599756 
52.3908251 

64.5606186 
66.7974351 
59.0753774 
61.4045733 
63.7861762 

66.2213652 
68.7113459 
71.2573512 
73.8606416 
76.5225061 

79.2442624 
82.0272583 
84.8728717 
87.7^25113 
9a 7576178 

93.7906642 

9a 9101566 

lOa 0906351 

103.3426744 

106.6678846 

lia 0679120 
113.5444400 
117.0991899 
120.7339217 
124.4504349 



1.0000000 

2.0350000 
8.0756250 
4.1525156 
6.2563285 

a3877367 
7.6474302 
8.7361159 
9.0645188 
IL 2033818 

13.4834663 
13.7955530 
15.1404418 
ia6189528 
17.9319267 

19.8802248 
20.8647305 
22.3863487 
23.9460074 
25.5446576 

27.1832741 
28.8628559 
30.5844273 
32.3490380 
34.1577639 

36.0117080 
37.9120007 
39.8598008 
41.8562958 
43.9027032 

46.0002707 
48.1502775 
5a 3540345 
62.6128953 
64.9282074 

67.3014126 
59.7339479 
62.2272966 
64.7829791 
67.4025635 

7a 0876174 
72.8398078 
75.6608030 
78.5523231 
81.5161312 

84.6540344 
87.6678853 
90.8505824 
94.1310720 
97.4843488 

100.9214575 
104.4444940 
108.0556063 
111.7509965 
115.5509214 

119.4396044 
123.4266868 
127.5113289 
131.6991122 
135.9915900 



*HX« 



LOQOOOOO 

2.0275000 
8.0632563 
4.1680458 
&2826671 

a4279404 

7.6047068 

8.8138383 

la 0662188 

IL 8327048 

12.6444160 
13.9921373 
15.8769211 
16.7997864 
18.2617806 

19.7639795 
21.8074889 
22.8934449 
24.5230146 
25. 1973975 

27.9178259 
29.6855662 
31.5019192 
33.3682220 
35.2858481 

87.2562069 
89.2807547 
41.3609754 
43.4984022 
45.6946063 

47.9512100 
50.2608683 
52.6522897 
55.1002277 
57.6154839 

60.1999097 
62.8554072 
65.5839309 
68.3874800 
71.2681450 

742280190 
77.2692895 
8a 3941950 
83.6060353 
86.9041738 

90.2940386 

93.7771246 

97.3559956 

101.0332854 

104.8117008 

108.6940226 
112.6831062 
lia 7818937 
120.9933957 
12S.320n41 

129.7670338 
134.3356272 
139.0298569 
143.8531780 
148.8091404 



3%. 



1.0000000 
2.0800000 

8.0909000 
4.1836270 
6.8091368 

a4684099 

7.0624622 

8.8923861 

la 1591061 

11.4638793 

12.8077967 
14.1920396 
15.6177906 
17.0863242 
18.6089139 

2a 1668813 
21.7615877 
23.4144354 
25.1168684 
2a 8708745 

28.6764857 
30.5367803 
32.4528837 
34.4364702 
Sa 4592643 

38.6530423 
40.7096335 
42.9309225 
45.2188502 
47.5754157 

60.0026782 
62.5027585 
55.0778413 
67.7301765 
60.4620818 

63.2759443 
66.1742226 
69.1594493 
72.234232S 
75.4012597 

78.6632975 
82.0231965 
85.4838923 
89.0484001 
92.7198614 

96.5014572 
lOa 3965010 
104.4083960 
106.5406479 
112.7968673 

117.1807733 
121.6061965 
126.3470824 
131.1374949 
136.0716197 

141.1537683 
146.3888814 
151.7800323 
157.3334338 
163.0534368 



1 
2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

10 
17 
18 
19 
20 

21 
22 
23 
34 
25 

26 
27 
28 
29 
30 

81 
33 
33 
34 
35 

86 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
63 
54 
55 

56 
57 
58 
59 
60 
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Tabue 32. — The oeeumvlation of an annuity of 1 ptr annum at the end of n yaor*— Con. 

q+ir-i 



•=1 



am^ 



Ym 



1 
2 
8 
4 
6 

6 
7 
8 

10 

U 
13 
IS 
14 
lA 

18 
17 
18 
19 
90 

31 
33 
33 
34 
3S 

38 
37 
38 
30 
80 

81 
83 
83 
84 

35 

86 
87 
88 
80 

40 

41 
43 
43 
44 
45 

48 
47 
48 

40 

50 



8HK. 



1.0000000 

3.0850000 
3.1083360 
4.3140430 
6.8034660 

6.6501683 
7.7704076 
0.0610888 

la; 
11. 



18.1419010 
14.0019618 
l«.lU08g8 
17.6700684 
10.3066800 

30.9710297 
32.7060168 
34.4906913 
36.8571806 
38.3796818 

80.3094707 
83.8280023 
34.4604187 
86.6666383 

88.9tte667 

41.8181017 
48.7800608 

46.3008373 
48.910i79n 
61.6836773 

64.4394710 
67.8345086 
60.8412101 
68.4681634 
66.6740137 

70.0076083 
78.4678008 
77.0288047 
80.7349060 
84.6508778 

88. 509537 6 

93.6078718 

96. 848620 8 

101.388 3318 

106.7816739 

110. 4840816 
116. 80097 38 
130.8883668 
135.6018466 
180.9979108 



4%. 



66 

67 
68 
69 
60 



61 186.6838870 

63 

53 148.8459496 

64 164. 6880878 

66 160.9468808 



167.6600810 
174.446SS1 
181.6M0187 

196.6168829 



1.0000000 
3.0400000 

8.1316000 
4.3464M0 
6.4168336 

6.6830756 

7.8063946 

9.3143368 

10.6827068 

13.00610n 

18.4803514 
16.0858066 
16.6308877 
18.2919113 
30.0885876 

31.8346811 
38.6075134 
35.6464139 
37.6712294 
29.77807B6 

31.9692017 
34.3479096 
36.6178886 
89.0830041 
41.6469083 

44.8117446 
47.0843144 
49.9676880 
63.9063888 
66.0840878 

69.8283368 
63.7014687 
66.3006374 
69.8579086 
78.6e3»49 

77.6963139 
81.7033464 
85.970S868 
90.4091497 
96.0866167 

99.8366868 
104.8196978 
lia 0123817 
116.4128770 
121.0809930 

laiSTa-ien 

133.<M.*>3S04 

I80.avnooo 

146.8337:M3 
163.6670887 

1501.7737070 
167.1647177 
174.8613064 
183.8458887 
191.1691730 

199. 806689 9 
308.7 977616 
318.1496730 
227. 8786089 



4>0(. 



1.0000000 

3.0460000 

' 8.1870250 

4. 37819U 

6.4707097 

6.7168917 

&0191618 

9.8800136 

10.8021142 

13.3882094 

18.8411788 
16.464081S 
17.1699188 
18.9321094 
30.7840648 

33.7198367 
34.7417069 
36.8650687 

39.0685625 
SL 8714328 

33.78 3W8 
36.8083780 
38.9870000 
41.6801968 
44.6668103 

47.6706446 
50.7118336 
63.9033332 
67. 4380838 
61.0070607 

64.7633878 
66.6662463 
73.7808368 
77.0802566 
81.4966180 

86.1639668 
91.0418448 
96.1383048 

101.4644340 

107.1 



11X8466878 
118.90478S6 
136.2?&4040 
131.01SM22 
138.8409661 

146.0962186 
163.6736831 
161.5879016 
109.8593573 
178.6030883 

187.5366646 
196.9747696 
306.8386341 
317.1468736 
227.9179694 

230.1743670 
250.9371000 

27B.U74.W1 
289.40n»C40 



5%, 



1.0000000 
2.0500000 

8.1525000 
4.8101360 
6.6266813 

6.8019138 

8.1430086 

9.6491080 

11. 0366643 

13.8778086 

14.3067873 
16.9171266 
17.7139639 
19.6966330 
31.6785686 

33.6674918 
36.8408664 
38.1823847 
30.6380089 
38.0659641 

86.7192518 
88.6062144 
41.4304751 
44.5019969 
47.7370968 

51.1134688 
54.6691266. 
58.4026838 
62.8227119 
66.4888476 

70.7607899 
76. 2868294 
80.0687708 
86.0069M4 
90.8308074 

95.8868327 
101.6381389 
107.7006466 
114.0060831 
130.7997742 

127.8397630 
133.2317511 
142.9933387 
i:>l. 1430056 
169.7001659 

168.6861637 
178.1194219 
188.0863839 
196.4366636 
309.3479967 

220.8163966 
233.8661663 
346.49M736 
2S8.7730C223 
272.7126183 

3R7. 3483403 
3112.7156617 
3IH.h.')l4448 
3:;5.iV40170 
363. 66371 79 



ffHSC 



1.0000000 
3.0650000 

8. 1680850 
4.3422064 

6.6810910 

6.8880510 

9.7216730 
11.3562506 
13L8783688 

14.6884988 

16.3865907 
18.2867981 
30.2025730 
2X4086686 

24.6U1400 
36.9964027 
39.4812048 
8X1006711 
34.8683180 

37.7860786 
40.8643097 
44.U18467 
47.6879968 
6L 1636883 

54.9660806 

68.9691094 
63.3335106 
67.7113636 
7X4854780 

77.4194308 
8X6774979 
88.3347008 
94.0771231 
100.3613688 

106.76S1S88 
11X6373742 
120.8S7S343 
12S.63613n 
i36. 6066141 

145.1180239 
154.1004636 
163.6760691 
17X6736686 
164.1191668 

195.2457194 
306.9S42339 
219.36e3a» 
33X4836270 
346.2174705 

360.7694377 
276. 1012067 
90X2867731 
300.3636466 
837.8774866 

340.3833473 
366.4343359 
387.6883139 
400.9066666 
43X4508n7 



6%. 



1.0000000 

xooooooo 

X 1836000 
4. 8746160 
6.6370980 

6.9763185 

X3088877 

X8974679 

11.4913160 

1X1807940 

14.9n6436 
16.8699412 
1X8831877 
31.0160669 
3X37S9699 

26.6728281 
2X2128798 
ao. 9066526 
3X7599917 
36.7866912 

89.9027367 
4X8083908 

46.99662n 
6X8166774 
64.8646130 

6X1668827 
6X7067667 
6X 6381116 
7X6397983 
7X0681863 

84.8016n4 

0X8807780 

97.3431647 

104.1837546 

111.4347799 

11X1308667 
137.3081187 
135.9042068 
146.0684581 
164.7619666 

166.0476836 
176.9606446 
187.6076772 
199.7S80819 
21X7436138 

23X6081346 
3U.0066121 
266.6046288 
37X9684006 
39X8359016 

30X7660089 
33X 3814334 
34X9788077 
37X9170003 
394.1730066 

41X8228483 
444.9516891 
47X6487904 

502.0077178 
533.1381800 



t%. 



Yw. 



1.0000000 

2.0700000 
X 2149000 
4.4399430 
X7807300 

7.1633907 
X664Q811 

ixttorao 

11.9779888 
1X8164480 

1X7836998 
17.8884613 
3X1406439 
2X6504879 
3X1290890 

27.8880686 
8X8408173 
3X9900825 

37.8^89648 
40.9964038 

44.8661768 
49.0067393 
6X4361400 
6X1706706 
6X3190877 

6X6764704 
74. 4838283 
8X6970909 

87.3466393 
94.4607863 

10X0730414 
11X8181648 
11X9384251 
18X2687648 
13X3368784 

14X9134898 
16X8874020 
17X6610302 
185.6400916 
199.6361130 

314. 6006698 
23X6822397 
347.7764696 
36X1206513 
386.7493106 

30X7617686 
83X2243800 
85X8700930 

378. 



43X9889646 

467.6049714 
601.3308194 
637.8164417 
67X9385986 

617.3436941 
66L 4606467 
70X7K19Q9 
76X8048443 
81X 



1 
3 
8 

4 
6 

6 
7 
8 
9 
10 

11 
13 
13 
14 
16 

10 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
33 
33 
34 
35 

36 
37 
38 
30 
40 

41 
42 
43 
44 
45 

46 

47 
48 
49 
60 

61 
62 
68 
64 
66 

66 

67 
68 
69 

00 
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AMERICAN HIGHWAY ASSOCIATION 



Tablb ZS.-^The annual tinking fund which vfill aeeumulaU to 1 at the end qf n yeen, 

I _ i 
^ (l+i)H_l * 



Years. 


XH%. 


1H%. 


2%. 


2H%- 


9H9S. 


9H%' 


«x. 


Ymh. 


1 
2 
3 
4 
5 


1.0000000 

a 4962779 
0.8283830 
0.2444448 
0.1940683 














1 
3 
8 
4 
5 


l.OQOOOOO 

0.4966630 
0.3275675 
0.2435324 
0. 1931214 


1.0000000 

0.4950495 
0.3267547 
0.2426238 
0.1921584 


1.0000000 

0.4944376 
0.3259446 
0.2417189 
0.1912008 


1.0000000 

0.4988273 
0.8351373 
0.3408179 
0.1902460 


1.0000000 

a4033188 
0.8348834 
a3309306 
0.1802983 


LuOOOuOO 
a 4936106 
0.8335804 
0.3390071 
ai883546 



7 
8 
9 

10 


a 1605252 
0.1365562 
0.1185840 
0.1046098 
0.0934342 


0.1595226 
0.1355306 
0.1175129 
0.1035581 
0.0923753 


0.1585258 
0.1345120 
0.1165098 
0.1025154 
0.0913265 


0.1575350 
0.1335003 
0.1154846 
a 1014817 
a0902877 


0.1565600 
0.1334954 
0.1144674 
0.1004560 
0.0803588 


a 1556706 
a 1314976 
a 1134580 
a0094410 
0.0682397 


0.1546976 
ai306064 
a 1134564 
a0084330 
0.0S73805 


6 
7 
8 

9 
10 


11 
U 
IS 
14 
15 


0.0642938 
0. 0766800 
a0703404 
a004ri33 
0.0599444 


0.0833304 
0.0756138 
0.0691728 
0.0636556 
0.0588774 


0.0631779 
0.0745506 
0.0681184 
0.0626020 
0.0578256 


0.0611365 
0.0735174 
0.0670760 
0.0615623 
0.0567885 


0.0801060 

ao7a48n 

0.0660483 
0.0605365 
0.0657665 


0.0790863 
a 0714687 
a0660825 
a0505346 
a 0547503 


0.0780775 
0.0704031 
a0640295 
0.0685968 
0.0537666 


11 
13 
18 
14 
15 


16 
17 
18 
19 

ao 


0.0557651 
0.0520797 
0. 0188068 
0.0458785 
0.0432457 


0.0546996 
0.0510162 
0.0177449 
0.0448206 
0.0421912 


0.0536601 
0. 0199608 
0.0467021 
0.0487818 
0.0411567 


0.0526166 
a 0489404 
0.(M56773 
0.0427618 
0.0401421 


0.0615090 
0.0479278 
0.0446701 
0.0417606 
0.0391471 


0.0606071 
a 0460819 
a0436806 
a0407780 
a 0981717 


0.0496100 
0.0460635 
0.0437067 
0.0396180 
0.0372157 


16 
17 
18 
19 
20 


31 
22 
23 
2i 
25 


0.0408656 
0.0387033 
0.0367306 
0.0349241 
0.0332635 


0.0898146 
0.0376561 
aa356878 
0.(K«W8.')7 
0.0322295 


0.0387848 
0.0366314 
0.0346681 
0.0328711 
0.0312204 


0.0377757 
0.0356283 
0.0336710 
0.0318803 
0.0302360 


0.0307873 
0.0346466 
a033fl064 
0.0309138 
0.0392759 


a0858104 
0.0386864 
a0317441 
0.0299686 
a0383400 


0.0848n8 
a0837474 
0.0306130 
0.0390174 
0.0374379 


31 
33 
38 
34 
35 


20 
27 
28 
29 
30 


0.0817320 
0.0303153 
0.0290011 
0.0277788 
0.0266392 


0.0307027 
0.0292908 
0.0279815 
0.0267642 
a0256298 


0.0290992 
0.0282031 
0.0269897 
0.0257784 
0.0246490 


0.(^87213 
0.0273219 
0.0260253 
0.0248208 
0.0236993 


0.0377687 
0.0263760 
0.0250879 
0.0238913 
0.0227776 


a 0268413 
a 0264578 
0.0341774 
a0229894 
a 0218844 


0.0350888 
a0345643 
0.0332833 
0.0821147 
aO21O103 


36 
37 
38 
39 
80 


31 
82 
83 
84 
35 


0.0255743 
0.0245m 
0.0236414 
0.0227619 
0.0219336 


0.0245701 
0.0235781 
0.0226178 
0.0217736 
0.0209508 


0.0235964 
0.0226106 
0.0216865 
0.0208187 
0. 0200022 


0.0226528 
a0216742 
0.0207572 
0.0198066 
0.0190873 


0.0217390 
0.0307683 
0.0198594 
0.0190068 
a0183056 


a020R545 
a 0198926 
a 0189925 
a 0181488 
a 0173565 


a 0199989 
0.0190466 
0.0181561 
0.0173230 
0.0165303 


81 
83 
88 

34 
35 


38 

37 
38 
39 
40 


0.0211524 
0.0204144 
0.Q197161 
0.0190646 
0.0184271 


0.0201751 
0.0194426 
0.01S7499 
0.0180940 
0.0174721 


0.0192329 
0.0185068 
0.0178206 
0.0171711 
0.0165558 


0.0183252 
a 0176064 
0.0160275 
a 0162854 
a 0156774 


a 0174516 
0.0167409 
0.0160701 
0.0154362 
0.0148363 


a 0166118 
0.0150095 
a0153476 
a 0146226 
a 0140315 


a0158(n8 
0.0151116 
0.0144503 
0.0188480 
a0133634 


86 
87 
88 

89 
40 


41 
42 
43 
44 
45 


0.0178311 
0.0172643 
0.0107247 
0.0162104 
0.0157198 


0.0168817 
0.0163206 
0.0157867 
0.0152781 
0.0147932 


0.0159719 
0.0154173 
0.0148S99 
0.0143879 
0.0139096 


0.0151009 
0.0145536 
0.0140336 
0.0185390 
0.0130681 


0.0143679 
0.0137288 
0.0132169 
0.0127304 
0.0122675 


0.0134730 
a 0129418 
a 0134387 
0.0110610 
a 0115069 


a0127134 
0.0131917 
0.01160n 
a 0112298 
0.0107853 


41 
43 
48 
44 
45 


40 
47 
48 
49 
50 


0.0163512 
0.0148034 
0.0143750 
0.0139648 
0.0135717 


0.0143304 
0.01388S4 
0.0134657 
0.0130012 
0.0126739 


0.0134534 
0.0130179 
0.0126018 
0.0122040 
0.0118232 


0.0126192 
0.0121911 
0.0117823 
0.0113918 
0.0110181 


a 0118368 
0.0114067 
0.0110060 
0.0106235 
0.0103581 


a 0110749 
a 0106636 

aoiosno 

0.0098977 
a0095409 


0.0108635 
0.0089606 
0.0096778 
a0083131 
0.0068655 


46 
47 
48 

49 
50 


51 
52 
53 
54 
55 


0.0131947 
0.0128329 
0.0124854 
0.0121514 
0.011S3Q2 


0.0123027 
0.0119467 
0.0116019 
0.0112767 
0.0109613 


0.01115S6 
0.0111091 
0.0107739 
0.0104523 
0.0101434 


0.0106610 
0.0103188 
0.0099909 
0.0096765 
0.0093749 


0.0099067 
0.0095745 
0.0002545 
0.0069480 
0.0086543 


a 0092001 
a0088744 
a0065630 
0.0083640 
a0079795 


0.006S888 
0.0063173 
0.0070147 
0.0076366 
0.0073491 


61 
63 
88 
64 
55 


50 

57 
58 
59 
60 


0.0115211 
0.0112234 
0.0109366 
0.0100601 
0.010)994 


0.0106580 
0.01U3661 
0.0100S50 
0.0098113 
0.0006534 


0.009S466 
0.0095612 
0.0092867 
0.0090224 

0.ua87(J80 


0.0090853 
0.0088071 
0.0085398 
0.0082827 
U. 0080353 


0.0083734 
a 0061020 
0.0078124 
0.0075081 
0.0073634 


a 0077061 
a0O7444O 
a0O71937 
a 0000516 
a0007300 


a0070645 
0.0068111 
0.0066886 
0.006U60 
0.0061880 


66 
57 
58 
50 
60 
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yiort— Continiied. 



-1 



1 

s 

4 

• 
7 

S 

10 

11 

IS 

u 

14 

15 

16 
17 
18 
If 
JO. 

n 

93 

» 



S7 



n 



S4 
15 



17 
18 

10 
40 

41 
48 
O 
44 
45 

40 
47 
48 
40 
10 

51 
51 
tt 
54 



57 



iMt 



I. 

0^4014005 
0.8310848 
0.8873511 
ai864814 



a 

0.1885445 
aU04707 

ao8nu4 

OiOIBOOJO 
0.0084840 
0. 0580016 
OiOOOBTQT 
0.0518861 

a047B848 
0.0440481 
0.0408ie8 
aOBTOtfO 
0.0888011 



0.Q8QB881 

araooim 

0.0078738 
0.0880740 

0.080054 
0.0838884 
0.0810087 



0.0188718 

a0188784 
a0174415 
0.0165784 
0.0157807 
aO1400O4 

0.0143848 
0.0186188 
0.01VS81 
0.0138878 
0.0U8S7I 

010118888 
0.0107868 
0. 0108354 
0.0088777 
0. 0004584 

0. 0080511 
0. 0088083 
0^0068065 
O.08J9tt7 
0.0076887 

Oi OOBM IO 
O.007Q8IS 
0.0067410 
0.0004760 
0.0063188 

0. 00808 7 8 
0.0067835 
0.0055QB1 

Oi' 

a 



4%. 



1. 0000000 
0.40010U 
aS3Q3485 
a8854801 
0. 1840871 

0.150IW0 
0. 1306006 

aioes378 

a 004400p 
0.0888008 

a0741490 
Oi 0068633 

a 0601437 
a0640B60 

a 0100411 

0. 0458360 
a 0431065 
0.0380033 
0.0861386 
a0885618 

0.0818861 

0. 0378001 
0.0355868 
0.0940130 

o.oaa674 

0. 0313 385 
0.0800130 
a0188788 
0.0178881 

0.0150486 
0.0151000 
a 0148148 
a0185778 

a0138860 
0. 0183300 
a 0116810 
a 0110606 
0.0106335 

a0100174 
aOQ864» 
0. 0080600 
0^0068645 
0.0088885 

0. 0078 831 
OiOOMaiO 
0.0071607 
0. 0006571 
0.0065608 



aOOBOOl 
a00671«3 
a 0054001 
a0063813 



a 

0*0047880 
Oi00488N 

aooi3oio 



«M%. 



1.0000000 

a 



aS1877S4 
0.3887437 
a 1837016 

a 1488781 
0.1M7015 

aioo6go7 

O.Q0K745 
0^0618788 

a073S48S 
a06M663 
aOS83754 
O.OB38208 
0.0481138 

a0440154 
0.0104176 
0.0373300 
0.0344078 
a0318761 

0. 0080006 
a0375457 
a g356835 
0.0388670 
0.0834380 

0.0810314 
0.0197185 
a 0185306 
a 0174146 
0.0108015 

0.0154485 
a 0145683 
a 0137445 
0.0138610 
0.0133705 

0. 0110056 
0.0100660 
0.0101017 
0. 0006657 
0.0006483 

0. 0066616 

0.0070834 
0. 0078607 
0.0073080 

0.0068447 
0. 0065073 
a 0061686 
0. 0056873 
0.0056083 

0.0068383 
0.0060766 
a0048847 
0.0016083 
0.0043875 




ff%. 



1.0000000 

0.4878040 
a 8173066 
a 3380118 
ai8O0748 

0.1470175 
ai338196 
0. 1047318 
0.0000801 
0.0706046 

0.0108680 
0.0888354 
a0604558 
0.06n846 
C.tM68l38 

a0433680 
0.0386081 
0.0355463 
0.0337450 
a08Q0435 

0. 0318061 
0.0860705 
a 0341368 
aO38l700 
0. 0300636 

a018664S 
0.0183810 
a0171335 
a 0100155 
aO150614 

a0141331 
a 0133804 
a 0134000 
Oi 0113554 
aOU0717 

0.0104345 

fllOOQfliWO 

aoao3643 

0.00^640 
a0063783 

0.0078238 
q 0073047 
0. 0060088 
a 0066168 
a 0063617 

0.0018383 
a 0006143 
0.0063184 
0.0060097 
0.0047767 

0.0045387 
a0O43»49 
0.0040738 
a0086644 
0. 



«H%. 



aO0646Ql 
0> 0688084 

aOGOun 



1. 0000000 

0.4886180 

0.815«641 
a880a045 
0.1791754 

a 1451790 
ai300644 
ai038640 
a0888386 
0.0778678 

0.0686707 
a061Q883 
0.0546843 
ft0483791 
a04403SO 

0.0406885 
0.0370430 
0.0839199 

a oaiigoi 

0.0866788 
aQ364648 

an447u 

0.0236696 
0.0810858 
a 0195494 

a0181981 
0.0109633 
a 0158144 
a 0147686 
O.O188064 

a 0139107 
0. 0130068 
a 0118847 
0.0106366 
0.0090749 

aOQBOOM 
0.0087080 
0. 0063723 
0. 0077790 
0. 0078308 

0. 0068800 
0.0064888 
0.0061184 
a 0067618 
0.0064813 

0.005m8 
O.0048SU 
a00465S5 
0.0048083 
a0040615 

0. 0088360 
0.0086319 
a 0084313 
0. 0063335 
0.0060546 



0.0035001 
0. 



««. 



LOOOOOOO 

a4864300 
a 3141096 
a 2385015 
a 1773964 

0.1433636 
a 1191860 

aioi^so 

O.OS70833 
0. 0758680 

0.0667920 
a0603770 
0.0629601 
a 0475849 
a043B638 

0.0888631 
Oi 03544a 
0. 0323565 
0.0296300 
a 0271840 

a0060O4O 
a0830456 
0.0313786 
a 0196790 
0.0182367 

a 0168044 
0.0150078 
a 0145036 
a0185786 
aOia6489 

aOU7B33 

aouoQss 

0.0103730 
aog66964 
0.0069789 

aOQ68048 
0.0078674 
a0073581 

aoooseos 

0.00646U 

0. 0060660 
0.0066884 
0.0063331 
0.0060061 

a 0047005 

0.0044140 

aoo4i4n 

0.0038077 
OL 0036636 
a0084443 



a 

0.0030463 
0.0028655 
0. 0036 900 
0.0085370 

0.0088877 
a 0038474 
a00OU57 
0.0888880 
Ol 0018787 



TX. 



1.0000000 

a 4880018 
a 3110617 
0.3 363381 
0.1788807 

ai397B68 
0.1155583 
0.0974678 

aoa4866 

0.0718775 



a 

0.0660030 
0.0496606 
a 0448449 
a0997946 

aOS66577 
a0834253 
0.0294136 
0.0367530 
a0343038 

0. 0633680 
aO304058 
0.0187139 
a 0171880 
0.0156106 

a0145610 
0.0184267 
a0133919 
0.0114487 
a0106664 

0. 0097969 
0. 0080739 
g 0064061 
0. 00778 67 
a0073840 

0.0067188 
0.0063869 
a 0067961 
aO053886 
0.0060001 

0.0043860 
a0O4066O 
0. 0087577 
0. 0014006 

O.O0630O0 
a0030874 
0.0026307 
0. 0096886 
0.0084609 



0. 

0031800 

0.0019951 

a00166U 

a0017868 

Q. 0016301 
0.0ei5U8 
a 0014108 

0. 



J. 



1 

3 

8 
4 
5 

6 
7 
8 

9 
10 

11 
18 
13 
14 
U 

16 
17 
18 
19 
80 

n 



84 

85 



37 
38 

38 
80 

81 
83 
33 
84 
85 

86 
87 
88 
30 
40 

41 
43 
O 
44 
45 

46 
47 
48 
40 
50 

51 
U 
58 
54 




A 
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Tablb 34. — The prtunt value ofl due in n ytart. 



Y«tfi. 


1H%. 


IHX. 


9%. 


»)iX* 


»HK. 


V^t^. 


sV 


Y«IB. 


1 
2 
8 
4 
5 


a08B2817 
0.0708818 
a 0668170 
aOI21BI3 
0. 0389608 


0.0888010 
0.0866078 
a04flB86S 
0.0830686 
a0180136 


aoooBOSO 

0.0811688 
0.0483223 
a0888464 
0. 0067308 


0. 0770061 
a0684744 
afil6ti73 
a014S434 
a8047128 


0. 0758006 
0.08in44 
aO8860O4 

0.8888648 


Ol 0738360 
a047188S 
0,0818878 
Ow 8071887 
a8731640 


0.0706738 
aO«25060 
aOU1417 
a88848n 
a8888088 


1 
3 
3 
4 
6 



7 
8 
• 
10 


0.0146433 
0.0010088 
a8877Ul 
a8748083 
0.8016873 


aooiuoo 

&8868438 
a8704118 
a86644l4 
0.8407388 


0.8870714 
a8706808 
0.8634804 
a8887668 
0.88Q8483 


, 0.8760848 
a8567086 
a8380884 
0.8188318 
0.8006101 


0.8688060 
a8413663 
0.8207406 
0. 8007884 
a78U084 


a8l0784O 
aS370413 
a8040064 
0.7833630 
Ol 7088070 


a88748a 
a8130015 
0.7804002 
a7684187 
a744O08O 


6 
7 
8 

10 


11 
13 
13 
14 
15 


asinsss 

a8868874 
3.8840870 
a8118408 
0.7006616 


a8888880 
0.8120670 
0.7080H8 
0.7843640 
a7706748 


asoiaoao 

0.78840S3 
0.7780828 
a 7678780 
0.7430147 


a7888860 
0.7668876 
0.7488101 
0.7888414 
a71028e6 


a7821448 
Q.7438660 
a7354304 
0.7077373 
a8004668 


a7410081 
&7381344 
0.7028073 


a7384813 
0.7013700 
a68006IS 

a68m78 

a84t8630 


11 
13 
13 
14 
16 


0.6830073 
0.8666008 


18 
17 
18 
10 
JO 


0.788QB10 
017788868 
0.7840118 
0.7S8807S 
a7434704 


0.7876163 
0.7446881 
a 7817700 
0.7101040 
a7088846 


a7384468 
a7141886 
0.7001604 
0.8864308 
0.8728718 


a7004866 
0.8860B81 
a8800778 
a8662348 
a840B186 


a8738340 
a6671061 
a8411660 
a«25e877 
a«108700 


a8478743 
a8306346 
a8138680 
a6078360 
0.6818606 


0.8831660 
a8060166 
O.tt7io2 
0.6708860 
a66887S8 


10 
17 
18 
10 
30 


81 
33 
38 
34 
38 


0.7814060 
0.7306878 
0.7100371 
0.8006180 
a860200B 


a804887O 
a8S37208 
0.8700783 
0.8604380 
a8480083 


a86e7788 
0.8486M) 
0.8341660 
0.63173U 
0. 8006300 


a888n64 
a813g848 
0.6004373 
a6882487 
0.6783484 


0.6068883 
a6808647 
0.6886073 
a66a8754 
0. 6806006 


0.6868040 
a6606688 

a 5358187 
a 5314781 
a6076813 


a6S76403 
0.6818088 
a5066018 
0.4010837 
a4776068 


31 
83 

81 
34 
86 


38 
37 
88 
30 
80 


0.8700306 
a8880657 
0.8500003 
a8tt8680 
0.8807884 


0.8880407 
a0260048 
a8162283 
0.8048470 
a6043478 


0.6078708 
a6868620 
a6743746 
a6831133 
0.6680700 


a6807300 
a6483013 
0.6368330 
a6346331 
a6130801 


0.6883847 
0.6138807 
0.6008778 
a4m6813 
a4787487 


0. 4080380 
a480716B 
a4078583 
a4558307 
a4431443 


a4888047 
a4601801 
0.4370768 
a4343404 
a4U0668 


86 
27 
88 
80 
80 


81 
S3 
88 
84 

88 


0. 8308078 
0.8300030 
a 8118167 
0.8087741 
0.6088881 


a6840873 
a6780626 
a6841106 
a6644064 
a6448781 


0.6413480 
0.6306833 

0.6100282 
a6O0O27O 


Ol 6018000 
a4008683 
a4708666 
0. 4808084 
a4680808 


a486U48 
a4637706 
a4487Q80 
0.4310063 
0.48137U 


a 4313830 
a4107410 
a406S071 
0.3075738 
a 8860831 


0. 3000673 
0.3883370 
O.3770O6S 
0.366048 
a3668884 


31 
38 
S3 
34 
36 


88 
87 
88 
80 

40 


0.6860607 
a67844Sl 
a6870848 
a6606313 
a6613e28 


0.6866018 
a6a82017 
a617340O 
a608844O 
a4008010 


a4008233 
a4806100 
0.4711873 
a4810483 
0. 4688604 


a4488700 
0.4380027 
0.4898327 
a410B863 
0.4108468 


a4110087 
a4010871 
a8013840 
a8817414 
O.8784808 


0.8766778 
a8684006 
0.3586808 
a 3471433 
0.3878688 


0.3460884 
0.3840880 
a38&8868 
0.3167636 
0.3066668 


88 
87 
88 

SO 
40 


41 
43 
48 
44 
46 


0.6481168 
a6350608 
a 6371816 
a 6108007 
0.6U7140 


0.4010063 
a4825685 
a474a880 
0.4881070 
a4580004 


0.4440102 
a43680a 
0.4287888 
0.4184007 
a4101068 


a4O18006 
0. 3087733 
0. 8841308 
0.3758765 
a8874008 


0.8883470 
0.8644848 
aS458880 
a8374088 
0.8801744 


0.8888100 


0. 3078880 
a8880608 
a8806480 
0.3738718 
a3644386 


41 
48 
43 
44 
46 


Ol 3800007 
a3114450 
a30S1004 
a804007O 


48 
47 
48 

40 
80 


a604l887 
a4087Q81 
0. 4808817 
a4B81308 
0. 4780047 


0.4603117 
a4434886 
a4S48585 
a4378708 
0. 4300888 


a4021637 
a8048684 
0.3866378 
a3780684 
0.3716370 


a860688O 
a8614181 
0.3438663 
0.3361324 
a8887981 


0.38U466 
0.8133120 
a3068713 
a2082168 
0.2000423 


0.3871017 
a 3704177 
0.8710804 
a3646813 
a367677B 


a26e7866 
a3480688 

aa4ioo88 

a234060B 
a3881071 


t 

48 

40 
60 


61 
63 
68 
64 
66 


a4870640 
0.4810680 
0.4543661 
a4478410 
0.4408880 


a4138048 
a4067040 
0.3067373 
0.8018806 
a3861307 


a8842430 
0.3671010 
0.3600090 
0.3432343 
0.8385043 


0.8314086 
0.8144181 
a3074004 
0.3007320 
a2041153 


a2838461 
a2780230 
0.2701688 
a3885703 
a3871606 


a3608840 
a3430747 
a8374450 
0.8310000 
a2340061 


a^4633 
a3i50138 
Ol 8087508 
0.3088708 
0.1087872 


61 
68 
63 
64 
66 


68 
67 
68 

60 
00 


0.4844118 
0.4270010 
0.4218880 
0.4164864 
a4O0808O 


0.3786060 
0.3710060 
0.8666060 
a3608100 
a358130B 


0.3200081 
0.3234374 
0.3170056 
0.3106770 
0.3047833 


0.2878433 
a 2813137 
a 2751236 
a3600804 
a3681488 


0.3606788 
a 3447506 
0.8S87806 
0.3830657 
0.3373886 


0.3188868 
0.3130876 
0.3078860 
a 8017778 
a 1063768 


a 1010861 
a 1864710 
0. 1800806 
a 1748861 
ai607331 


66 

57 
68 
60 

80 



I 
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Tablb 84.— T&< prtBtnt veLlu£ of I due in n f ea n Contlmied. 

,^-(1+4)-*. 



Ymn, 


«4%. 


4%. 


4HK. 


«%. 


^4K. 


«%. 


7%. 


T«m. 


1 
1 
S 
4 
6 


0.8681838 
a88S6107 
0.8018487 
a87144Sa 
0.8418388 


a 8616886 
a8atf608 
a0B0886l 
0.8646048 


a8666878 
0.8183860 
a83«a868 
a8888018 
a86846U 


0.8638810 
0.8030886 
0.8688876 
0.8383036 
0.7886868 


0.8478678 
a8684684 
a8616187 
0.8038167 
a7861844 


a8488668 
0.8866064 
a8866168 
0.7830687 
0.7473868 


0.6846784 
a8784887 
0.8163678 
a763B663 
a7136e68 




• 
7 
8 
f 
10 


0.8186008 
0.7888810 
aTSOlllO 
0.7887810 
0.7088188 


a 7868146 
0.7668178 
0.7886808 
a7086887 
0.8766648 


0.7878867 
a78488B6 

a7on86i 

a07a8044 
a6488a77 


0.7468164 
0.7186818 
0.8788884 
a6446688 
a8t88188 


0.7388468 
0.8874868 

0.8176888 
0.6864808 


a7046606 
0.6686871 
0.6874184 
0.6018686 
0.6868848 


OwOO084a8 
0.8337487 
0.6886081 
0.6486887 
a6Q884e8 


10 


11 

la 

18 
14 
18 


0.8848467 

0.6884048 
a61778l8 
Oi 6868808 


0.6486868 
a68<68n 
0.8006741 
0.8774751 
0.6668646 


0.8181887 
0.6088688 
016848718 
a6a88788 
016187804 


a6848768 
a6868874 
a6808814 
0.6080668 
014810171 


016648106 

aoasssu 

a4886607 
a47»684 
a4478881 


Oi 6867836 
0.4666684 
a4688880 
a4438010 
a417a661 


a478Q688 
a4440l30 
a 4146846 
0.8676178 
0.8684400 


U 
18 
18 
14 
U 


16 
17 
18 
18 
SO 


0.8768D68 

•.onaoH 

0.68BMU 
a88ai687 
0.8081668 


o.Sm 
a4omBi 

a4746484 
0.4668810 


a684486B 
a47n784 
a4638e04 
O.48800U 

asas 


a4681116 

0.8883840 
0.8788886 


0.48488U 
a4Q84466 

aanom 


a8888468 
0.8718644 

a8606180 
O.8II808 


a8883848 

£8186744 

0.8386088 
0.8884180 


H 
17 
18 
18 
30 


81 
88 

m 

M 

88 


0.4888308 
0.4881608 
0.468»68 
0.48786n 
a 4881470 


a4888886 
a 4318664 
a4067a68 
0.8601316 
0.8761168 


a8863S74 
0. 8389000 
0.8688806 
a8477086 
a8887888 


a8688484 
0.8418488 
a88&6718 
0.8100878 
aaB68688 


0.8848618 
Oi8078067 
a3818787 
0.8786668 
0.3888687 


a3041664 
a877S061 
aa617878 
a8468386 
0.3836686 


a84161Sl 
0.3887188 
a8100468 
0.1871406 
ai848468 


81 

38 
« 
84 

36 


85 
37 
88 
88 
80 


O.4680n 
0.8860188 
0.8BM648 
0.8687488 
a868S784 


^880M08 

0.S8M776 
a 8366614 
0.8088187 


0.8181086 
0.80488U 

a8780180 
Oi 3830000 


8^38^07 

0.8438488 
a3818776 


a8486688 
0.3866046 
a8388818 
0.3118384 
0.8006440 


0.3188100 
0.3038680 
ai866801 
0.1846667 
ai74U81 


0.1T81866 

0.1604088 
a 1408886 
0.1818871 


36 
87 

36 
38 
88 


81 
88 
88 
84 
88 


a844a884 
a8886687 
0^8818487 
0.810im 
0.8888088 


a8884808 
0.8880638 
O.g400g 

a8684166 


0.3868081 

a3444888 
0.8888718 
a8a88B8 
a8l48844 


0.8386886 

a8e8866S 
ai868786 
0.1066646 
0.1813808 


ai86U88 
ai808861 
ai708718 

ai686188 


0.1848646 
0.1646674 
0.1461868 
Ow 1878116 
0.180Ki68 


0.1887780 
aU474U 

aig7»47 

a0686688 


81 
88 
88 
84 
86 


88 
87 
88 
88 
40 


8^8688887 
0.8800818 
a23QM18 

aaoidift 

0.8686786 


0.84866V 
0.3843868 
a336a864 
0.3166366 
0.3QB8860 


0.8066888 
ai88t888 
0.1877804 
0.1786866 
ai7188B7 


0.1738674 
0.1644886 
0.1666664 
a 1481480 
ai480467 


0.1406188 
0.1878001 
ai803884 
ai386B86 
0.U74881 


0.1887468 
a 1167888 
0.1003668 
0.1086666 
0.0073888 


0.0878866 
a0818068 
a0304668 
aO714680 
aO083804 


86 
87 

88 
88 
48 


41 
48 
O 
44 
46 


a844fln4 

aSSm 

0.8838888 
0.8801088 
818I88888 


0.806078 
a 1888748 
ai86l888 
0.1780164 
0.1711864 


0.1868881 
ai674468 
0.1606606 
a 1441788 
0.1838644 


0.1863BU 
0.1886866 
0.13XI8M 
aU68618 
0.1118866 


0.1jlg88 

0.100Q888 
0.0848188 
0.0888381 


0.0817m 
a0866S34 
0.6818366 
0.0776081 
0.0738601 


a0084118 
a0668386 
0.0646187 
0.06084M 
8^0478186 


41 

48 

a 

44 
46 


48 

47 

a 

48 
80 


a80B4878 
0.1886187 
0.1818066 
ai8088Q8 
8^1780684 


0.1846188 
0.1683686 
ai6S1848 
ai4684U 
ai407186 


gigMB 

0.13Q88n 
a 1166818 
Ow 1103087 


0.1008488 
0.0881481 
0.0816688 
0.0838887 


0.0861887 
a0887486 
0.0766888 
0.0736487 


Oi 0668878 
a0846«8 

0.0878467 

aoffi—i 


a0444886 
a0416878 
g 0666868 
a00688a 
a0888478 


a 
47 
a 

48 
88 


61 
68 

88 
64 
66 


0.1786884 
0.1671488 
8.16148S8 
ai680847 
ai60788l 


0.1868006 
0.1800687 
0.1880680 
a 1308817 
81 1186866 


0.1008438 
0.1018801 
O.0WM4i 

a088888l 


0.086608 
0.0780684 
0.0788388 
0.0717487 
a0668364 


0.06618U 
a0617B84 
a06666a6 
81O668868 
Oi 0688166 


010818164 
a0468166 
a0466816 
0.000016 
a04B8874 


0.0817888 
a08666tt 
a0877116 

0.88430O 


61 
68 

68 
84 
66 


88 

67 

68 
68 

88 


a 1488608 
0.1407ia 

0.1818770 
0.1868811 


O.U186n 
0. 1068808 
8l 1688178 
a0888838 


0.0888886 
0.0618636 
0.0778M4 
8^0744830 
0.0713880 


0.0660338 
0.06187U 
aOBOQM 
0.0683136 
0u0688886 


810488786 
0.0478786 
a0448e88 

o.og4m 


a0840613 
a08S1888 
0.6868ia 


0. 0886608 
0.8aU418 
8^0181678 
a0184668 
0.a78838 


68 

87 

88 
88 

• 
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AMBRICAK HIGHWAY A880CIATION 

omMi fty /or n foort <a Wdb 1 wiU luyartk$ a n tn i ft y 
a tfoM q^ 1 ffi fi yoon loM tnterool. 



<o 



«ia 



Y«tn. 



IHK. 



1 

3 
8 

4 
6 


7 
S 

10 

u 

13 
U 
14 
16 

10 
17 
18 
10 



1.O16O00O 
g6113770 
g8488880 
g360«448 



87 



81 

S 

84 



40 

41 
43 
48 
44 
46 

40 
47 
40 
40 
60 

•1 
63 
68 
04 
66 

60 

67 



gi61i608 
ai886840 

guooooo 

gi004843 
gQ009088 

gooioooo 
go^iM 

g 0707388 
gO740444 

gOTOTOU 
g0670797 
0.0088068 
gO0OB786 
g0683l67 

g0687Q88 
gO617808 
gO40O841 
gOi88086 

gOiOTSSO 

goinuo 

g04400U 
g0437780 
a0410802 

goio67a 
gooo67n 

g 0886414 
g 0877010 
g0000888 

g0861634 
g 0864144 

go847m 

g0084871 

g0828811 
g08226tt 
g 0817347 

gooisuM 
goooTioo 

g0800813 



a 

g0086717 

g 0«1047 
gQ87S880 
g0874864 
g 0371614 
gO20880B 

g 0088211 
g 008328 4 

gooooooo 

gQ260001 

g 



iM%- 



L 0176000 

gomooo 

g8460678 
g281Q624 
g2100814 

g 1 770326 
0.1680806 
gi860430 
gi210681 
gi006764 

ai007804 

gooouss 

g0888730 
g p6U660 
0.0708774 

gO73180O 
g0686103 
0- 0663440 
0.0028308 

goeoooio 

g067ll40 
g0661664 
g06S1880 
g 0618867 
gO4O7306 

g0488Q87 
gOIOTOOB 
g 0464816 
g0443643 

go4Sia80 

g043070l 
g 0410781 
g 0401478 
g08Q3780 
g0884608 

g 0870761 
g0800436 
g0863480 

go86fle4o 

gO840731 

gfl048817 
g0888306 
g p888867 
gOS37781 

g 



gQB18804 

g0006013 
g 0801780 

g0900037 
g0204406 
g 0301040 
g0387707 
g0384018 

g0381680 
gO378061 
g0876680 
g 0278148 
g08306S4 



%%. 



1.0000000 
g616OI06 
g8407647 
g3836288 
g31S1684 

gi7883B8 
g 1646130 
gi866000 
g 1326164 
gU18286 

g 1081778 
gQO46600 

goniM 

g 082803 
g0778266 

g 0786601 

g oooTon 

g 0087818 
g 0011607 

g0687840 
g 0600814 
g0640681 

go69Bni 

g0612304 



g 

gO483081 
gO400OO7 
g0467784 
g0440480 

gO486008 
g0436106 
gO410866 
g0408187 
gOI00Q22 



g 

g 

gO8T8206 

gponm 

gODOoOoo 

go88ono 

g 0864178 
gO84880O 
g0048870 
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resolutions. 

American School of Correspondence, Chicago. Bridge eng^eering: roof 
trusses: a manual of practical instruction in the calculation and design 
of steel truss and girder bridges for railroads and highwa:^. Bj 
Fbabb O. Dufoub. Chicago, ill., 1908. Cyclopedia of civil engi- 
neering. Vol. 1-8. Chicago, 111., 1909. 

American Society for Testing Materials. Standard Bpecifications for struc- 
tural steel bridges. Adopted August 16, 1909. Philadelphia, Pa. 

American Society of Civil Engineers. The maintenance of macadam 
and other roads. An informal discussion at the annual convention, 
June 25, 1908. (Reprinted from Transactions V. 61.) 

> Only modem works in English, which are easily obtainable, have been 
given in this list. Articles in periodiCals,which are both numerous and 
valuable, and publications of the various State organisations and federal 
departments have been excluded. The publications of the Office of Public 
Roads and Rural Engineering, U. S. Department of Agriculture, are given 
in a separate list, page 10. 
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Awmriean Soeit^ of Ehgiimnrliii Contrsetort. AdvAaea copy of pspovi 
. . . . to be p r M OT ied oefore the Sodety at their first annaal 
eonTention to be held at the Coliaeusi, St. Louie, Mo., IDIO. (New 
Toric, N. Y., IDIO.) (Ineludee : Work preliminary to road eonstruotion 
and street payement maintenance, by George C. Warren . . . ) 

AwDBBWS, EwABT SioMuifD. Elementary principles of reinforced con- 
erete construction: a text book for the use of students, engineers, 
arehitects and builders. London, England, 1D12. 

AiiDBBwa, HiBAM B. The desin of reinforced concrete slabs, beams and 
e^umos. Boston, Mass., 1909. 

Amdbbws, HoBicoi. Earth settlement in city streets. 1900. Paper read 
before American Society of Municipal Improrements. 

Appleton's new practical cyclopedia. New York, N. Y., 1910. 

Association of American Portland Cement Manufacturers, Philadelphia, 
Pa. Concrete hidliways. Philadelphia, Pa., 1913. 

Association of American Portland Cement Manufacturers, Philadelphia. 
Concrete roads in Wayne County. By Edwabd N. Hunm. Chicago, 
lU., 1912. 

Association for Standardising Paving Specifications. Annual rsport. 
Proceeding lst-8d. Chicafo, 111., 1910-1912. Published by the 
Association, g917 Wintiirop Avenue, Chicagoi 

Association of Western Portland Cement Manufacturers. Highways and 
byways. An address dren by P. W. Rochester before the Washing- 
ton State Good RoadsX^onyention in Tacoma, Washington, December 
6th, 0th and 7th, 1912. 

Bakse, Iba OsBomif . A treatise on masonry construction. Tenth edition. 
New York, N. Y., 1910. John Wiley and Sou. 

A treatise on roads and payements second edition New York, N. Y., 
1918. 

Balst, Joe. W. Analysis of elastic arches, three-hinged, two-hinced and 
hingsless. of steel, masonry and reinforced concrete. New York, 1906. 
Bngtneering News Publishmg Company. 

Ballbn, DoBorar. Bibliography of road-making and roads in the United 
Kingdom. With an introduction by Sir George Gibb. London, Eng- 
land, 1914. 

Balunobb, Waltib F., and E. G. Pbbbot. Inspector's handbook of 
reinforced concrete. New York, N. Y., 1909. Engineering News 
Publishing Company. 

Babnabd, Gbo. D. ft Co. Road oyerseer's conmiission with road law. 
St. Louis. Mo., 1898. 

Bavbbmak, Hilabt. Teit-book of systematic m ine r alogy. Fifth impres- 
sion. London, England. 1906. 

Bbllasu, E. S. Riyer ana canal engineering. Spon and Chamberlain, 
New York, 1918. 

Black, William Mubbat. The United SUtes public works. Contaiidng 
a summary of the methods of construction and character of materials 
and plant used in the public works under the charge of the War and 
Tresyiunr Departments, and of the Commissioner of the District of 
Columbia, including works of river and harbor improvement. New 
York, N. Y., 1896. , . , ^ 

Blahcbabd, a. H., Dbowks, H. B. Text-book on highway engineering. 
New YoA 

Blamobabd, Abtbub H. The construction and maintenance of European 
roads. Reprinted from the Jtmrnol of Ma$9aeku$$tU Highway Abmo- 
eieltofi, June, 1911. 
Elements of hi^way engineering. John Wiley and Sons, Inc., New 

Yoric, 1916. 
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BoLLU. Alvbsd p. Pntctieal troatlae on tlie ooostruetioii of iron lildiway 

briages. for the use of town eommitteet. Fourth edition. New z orkt 

N. Y., 1001. John Wiley and Sons. 
BooRMAN, T. Hugh. Aephalte, their tources and utilisatione; aephatt for 

dustleae roads; recent improyemente in asphalt industries, together 

with addenda treating on general waterproof oonstruction. New z oric, 

N. Y., 1906. Published by Wm. T. Comstock. 
BouLNOis, H. Pbbct. Praotical road engineering for the new traffic require- 
ments. Compiled from the Special' ' Roads' ' issues of the 8ur9€jior and 

Municipal and CowUy Engineer. London, England, 1910. Ilie St. 

Bride's Press. 
BowLBS, OuvBB. Tables for the determination of common roeks. New 

York, N. Y., 1910. 
Bbandt, C. E. Road locating and building simplified. Cumberland, 

Md., 1908. 
BmsBD, Cbablbs B. The principles and practice of surreying. VoL I. 

Elementary surveying. Vol. II. Hi|dier surveying. By Crablm 

B. Bbbbd and Qbobgb L. Hosmbb. Vol. 1, third edition. Vol. 2, 

first ediUon. New York, N. Y., 1906. John Wiley and Sons. 
Bbuob, Hbnbt a. B. Daniel Boone and the Wilderness road. New York, 

N. Y., 1910. 
BuBB. WiLUAic H. The design and construction of metallic bridges^ hj 

WiLUAM H. BuRB and Mtbon 8. Falk. Second edition, rsyiMd. 

New York, N. Y., 1908. John WUev and Sons. 
The elasticity and resistance of the materials of engineering. Sixth 

edition, revised and enlarged. New York, N. Y., mi. John Wiley 

and Sons. 
The graphic method by influence lines for bridge and roof e<Hnpu- 

tations, by Wiluam H. Bubb and Mybon S. Falk. Second edition. 

New York, N. Y., 1009. John Wilev and Sons. 

Suspension bridges, arch ribs and, cantilevers. 1st edition. New 

York, N. Y., 1913. 
Btbnb, Austin T. Inspection of the materials and workmanship employed 

in construction. Second edition, revised and enlarged. New York^ 

N. Y., 1906. John Wiley and Sons. 
A treatise on highwav construction, designated as a textbook and 

work of reference in the location, construction, or maintenance of roads, 

streets and pavements. Fifth revised and enlarged edition. New 

York, N. Y., 1907. John Wiley and Sons. 
Cabpbntbb, Rolla C. and Dibdrichs, Hbrmann. Eicperimental engineer- 

ing and manual for testing. Seventh edition, rewritten and enlarged. 

New York, N. Y., 1911. John Wiley and Sons. 
Cabtbb, Thomas Nixoh. Principles of rural economics. Boston, Mass., 

1911. 
Chambbblaxn. Lawbbncb. The principles of bond investment. New 

York, N.Y., 1911. Holt and Company. 
Chubb, Josbph H. Concrete pavements: their cost and construction, 

with specifications. Chicago, III., 1910. 
Chxjbch, Ibvino Pobtbb. Mechanics of engineering. Comprising statios 

and kinetics of solids; the mechanics of the materials of construction. 

or strength and elasticity of beams, columns, shafts, arches, etc., ana 

the principles of hydraulics and pneumatics, with applications* New 

York, N. Y., 1894. John WUey and Sons. 
CoAHB, Johh Montoombbt and others. Australasian roads, a treatise, 

practical and scientific, on the location, design, construction and main* 

tenance of roads and pavements. Melbourne, 1908. Geo. Robertson 

and Company. 
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Oo^nAK, JibohB. a tiMtiM on tb« inmotion of eonoMt* oonrtmotian. 

CbieiAO, III., 19U. Mjrran C. Clkrk PublishinK Compkny. 
CooFBK, Thkoiwrk. Oaiienl nwcifioatioai for (tMl bigtiwAy uid clMtrii 

itrwt railway bridcM ana TiadueU. New aod reTiavd Mlltioii, bf 

Bbbnt Bbbom. Naw York, N. Y., 19W. Encuwerias Mawi Pabliah- 

ins Compaoy. 
CoBTHiLL, Euiaa Lawkkvcb. AUowablo pi w nra on deep foundationa. 

Nnr York, N.Y^ 1907. John Wilav aodSooa. 
Cioaa, WmniAH. QuantitatiTo olanification of ignsoua roeka baaad oa 

thfunml aod mineral charaolen. By WmniAit Caoaa, Joaxra P. 

IctuiiflB, Loma V. PiaaaoN, and Hsrar S. Wuhikoton. CUoaco, 

lU.. 1008. Pabliabad by the Unireruty of Chicago Preai. 
Dau^l«ra of the Amerioan Rsvolution, Miasouri. The old traila road; 

the national highway aa amonnmaot to the pioneer men and women, 

propoaed by the Miaaonri D. A. R., 1911. 
Datim, Jobn p. Engineering office lyitema and methodi .... 

MeOraw-Hill Book Company, New York, 1915. 
Datu, a. C. Portland cement. Second edition, rerlaed and enlarged. 

London, En^and, 1900. 
DiAMAMT, SiDNvr. CuTTei for ealculatini beami, ohsnnela and reactioBS. 

New York, N. Y., 1900. The MoQraw PubUehing Company. 
Dodos, Q. F. Diagrama for deugning reinforced eonoiete atnuttina, 

Including diagrama for reaotione aod etrengtha of atael beama. New 

York, n: Y., 1910. 
DvBoiS, A. Jat. The mechanica of engineering. New York, N. Y. Jne. 

Wiley and Sou. 
DoMaiuil, EnifCNP O. F. R. M«""^l of roBnforeed concrete conatructton 

New York, N. Y., 1910. 
Dtoham, Hknkt Winxna, formerly Chief Engineer, Bureau of Highway, 

Borough of Manhattan, New York City. Report on etreet panng 

and maintenance in European oitiea. 
Eabli, Auci Monai. Stage eoaoh and taTom dari. New York, N. Y., 

1900. 
EonL, Edwin C. Building atonea and olaya; their ori^u, eharaeter, and 

•lamination. New York, N. Y., 1912. 
CaiBen(a,IinMa, and pla8tera;tbeirmateriala, manufacture, and prop- 

ertiea. New York, N. Y., 190S. John Wiley and Sona. 
BniiODnaH. Royal Secttiih Muaeum. Aa introduction to petndogy and 

guide to the collection of rocka. Edinburgh, Scotland. 1909. 
Bluott, Btbow K. and William F. Elliott. A treatiae on the law of 

roada and atreete. lDdianapolia,Ind.,19n. Bobba -Merrill Company. 
Ema. Maxax. Long epan bridge. Chatham, England, 190G. Profw 

awnol Paper* tif th* Corf o/ AoyoJ Snfn'nMr*. Fourth aeriaa. Vol. I, 

Bn^aeriag Standard Committeea, Ixmdon. Britiah itandard apaeifiea- 

tiona for Portland cement. Second iaaua. London 1007. 
Pabbb, OacAK. Rainforeed concrete deeign, tqr OacAB Fabh and P. O. 

Bown. London, England, 1012. 
Palk, Mtkon S. Cementa, mortars, and ooneretea: their phyalcal prop- 

ertiee. New York. K.Y.. 1904. Publiabed by M. C. Clark. 
FnuimoN, Wm. B. Eetimating the coat of work. Engineering Magaaine 

Company, 191S. 
nxLAT, OnonoK I. Introduction to the atudy of igneoua •~>^^ yt^im 

York, N. Y^ 1918. McOraw-Hitl Book Canpany. 
Fm, JoBH C. L. Earthwork haul and overhaul including i 

tributton. NewYark,N.Y., 1913. John Wiley and Sou 
Plaoo, Ematr. Boada aiod paveraeBta. New York, N- Y., 
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Fostbb.WolcottC. A treatlie on wooden trestle bridges. Third itTieed 

and enlerged edition. New York, N. T., 1900. John WUtiy end 

Sons. 
FowuiB, CHAmuw Eyan. Lew end business of engineerinc end eontreeting 

with nnmerous forms end bknks for prectieeTuee. Kew York, N. Y., 

1000. MeOrew Publiehing Company. 
Ordinery foundetaons. Ineluding the ooffer-dem process for piers. 

Second edition roTised end enlarged. New York, N. Y., 1007. John 

Wil^ and Sons. 
Pbost, Haswood. The art of roadmaking, treeting of the yarions problems 

and operetions in the oonstmction end maintenance of roads, streete 

and pavements. New York, N. Y., 1010. Engineering News Publish- 

ingCompany. 
Good en^meering literature. What to read and how to write with 

suggestive mformation on allied topics. Chicago, 111., 1011. Chicago 

Book ComfMmy. 
Compilation. Notes on the literature of roads, streets and pavemente, 

reprinted from the Bnaineering DiMMt (New York) with list of current 

works on earthwc^k, blasting, highway bridges, tunneling and aUied 

lines. New York, N. Y., 1000. 

Fbtb, Albbbt I. Civil*engineer's pocket-book. A reference book for engi- 
neers, contractors and students, containing rulee, data, methods, f onnu- 
las and tables. New York, 1018. 

GsNTBT, Eluabbth Butlbb, National Chairman. A report of the Na- 
tional Old Trails Road Committee to Continental Congress, April 10, 
1015. National Society Daughters of the American Revmution, 
Washington, D. C, 1015. 

GiLLBSPiBj W. M. A manual of the principles and pracUce of roadmakins; 
comprising the location, construction and miprovement of roaoi 
(common, macadam, paved, plank, etc.), and riulroads. New York, 
N. Y., 1871. A. S. Barnes ana Company. 

GiLLBTTB, Halbbbt Powbbs. Handbook of coet data for contractors and 
engineers. Chicago, 111., 1010. Myron C. Clark, Publi^er. 
Rock excavation, methods and cost. New Y(Hrk, N. Y., 1004. Myron 
C. Clark, Publisher. 

The economics of road construction. New York, N. Y., 1006. Engi- 
neering News' Publishing Company. 

Glbn, Wiluam Cunningham. The law relating to highways, highway 
authorities, bridges, railways crossing hi^ways, locomotives on hif^- 
ways, and tramways. By the late W. C. Glbn and by the editor of 
the present edition. Second edition by Alex. Glen, London, England, 
1807. 

GoDFBST, Edwabd. Structural engineering. Book 1. Tables. Pitts- 
burgh, Pa., 1005. 

Great Britain Local Government Board. Annual report. London. 

Great Britain Road Board. Publications, 1010-1013. London. 

Great Britain. Parliament. House of Commons. Select committee on 
traction engines on roads. Report from the select committee on 
traction engines on roads; together with the proceedings of the com- 
mittee, minutes of evidence, appendix and index. London, England, 
1805. 

Gbbbnwbll, Allan, and Eibdbn, J. V. Roads: their construction and 
maintenance wiUi n>ecial reference to road materials. London, 1001. 
Published by D. Fourdrinier, Builder Office, Catherine St., N. C. 
London. 
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QBBnrBB, J. E. General ■peoifioationt for bridges. Part 1. Steel sta- 
tionary bridges. Part 2. Movable bridges. Part 8. Substructures 
and eonerete bridgte. (Baltimore, Md.) IDll. 

HAMBOir, E. S. Concrete roads and pavements. Chicago, 111. lOlS. 
Cement Era Publishing Company. 

HiBDT, RiTBS B. A digest of the laws and practice of all the States of the 
Union in reference to the employment of convicts. Richmond, Va., 
1011. Published by the State. 

Habgbb^ Wilson Q. Handbook for highway engineers containing infor- 
mation ordinarily used in the desiflm and construction qf roads warrant- 
ing an eimenditure of $5000 to $30,000 per mile. Part I. Theory of 
desijp. Part II. Practice of design and construction. By Wilson 
G. Sasobb and Edmund A. Bonnst. New York, N. Y., 1D12. Mc- 
Graw-Hill Book Companv. 

Haabis, G. Montaqu. The nrst international road consress. Paris, 1906. 
MoNTAOXJ Harris and H. T. Wakrlam. London, England. Wymaa 
and Sons. 

HiiDBNRBicB, E. Lee. Engineers' pocketbook of reinforced concrete. 
Chicaco, 111., 1000. Myron C. Clark, Publisher. 

Hbnbt, W. B. Practical cement work, and elementary treatise on cement 
construction. Atlanta, Ga., 1011. 

HsRSOBBL, Clbmbnb. The science of road making, by CLBiiaNS Hrrsobrl. 
Construction and maintenance of roads, bv Edward P. North. New 
York, N. Y., 1804. Engineering News rublishing Company. 

Hill, Cbarlbs dhattuck. Concrete inspection; a manual of mformation 
and instructions for inspectors of concrete work, with standard and 
typical specifications. Chicago, 111., 1000. 

HiNBS, Edward. Concrete roads. Reprinted from Journal of th4 We9Um 
Soeieiy of Engineer; Vol. XVII> no. 8, March, 1018. 

HooiAT, £. PuRNSLL. Management of highways. London. Biggs and 
Company. 180-140. Salisbury Court, London, fi. C. 

HouoBTON, Albbrt Aluson. Concrete bridges, culverts and sewers; a 
treatise illustrating and exi>lanatory of the various types of solid and 
rmnforced arch, slab and girder concrete bridges, with notes on con- 
struction. New York, N. Y., 1012. 

HowB, Malvbrd a. a treatise on arches. Second edition, revised and 
enlarged. New York, N. Y., 1006. John Wiley and Sons. 

Syminetrical masonry arches, including natural stonejj)lain-eoncrete, 
and reinforced-concrete arches. New York, N. Y., 1006. John Wiley 
and Sons. 

Retaining-walls for earth. Fourth edition revised and enlarged. 
New York, N. Y., 1007. John Wiley and Sons. 

Hubbard, Prbvost. Dust preventives and road binders. New York, 
N. Y., 1010. John Wilev and Sons. 

Hudson, Clabbncb W. Notes on plate-girder design. First edition 
New York, 1011. Wiley and Sons. 

HuLBBBT, Abchbb Butlbb. Historic hi^ways of America. Sixteen 
Volumes. Cleveland, Ohio, 1002-06. The Arthur H. Clark Co. 

Red-men's roads; the Indian thoroughfares of the Central West. 
Columbus, Ohio, 1000. 

Husband, Jobbfb. Structural engineering. London, England, 1011. 

Iddings, Jobpbb Paxsgn. Rock minerals, their chemical and physical 
characters and their determination in their sections, second edition. 
New York, N. Y.^ 1011. John WUey and Sons. 

International Association of Road Congresses. First congress, Paris, 
1006. Second congress, Brussels. 1010. Third Congress, London, 1018. 
Reports. 
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International Correspondence School. Scranton, Pa. The eonerefe engi- 
neer's handbook; a conTenient referenee book. Scranton, Pa., 1911. 
International Road Congress^ Brussels, 1910. Highway engineering as 

Presented at the second international road oongrev, Brussels, 1910. 
iy Abthur H Blanchard and Hbnkt B. Dbownb. First edition. 
New York N. Y. 1911. 

Irish Roads Congress. First. Dublin, 1910. Second, Dublin 1911. The 
Irish roads congress. Record of proceedings, Dublin, 1910-1911. 
Cahll and Company, 40 Lower Ormond Quay. 

Irish Roads Improvement Association. Important articles on road- 
making and maintenance. I. The making and maintenance of roads 
with special reference to Ireland, by P. C. Cowan. II. The econom* 
ics of road management, by John Brown. III. Opinions of eounty 
surveyors on direct labour vs. the contract system. (Belfast. 
Ireland, 1906.) Published by Th$ Iriih Engineertng and Induitritt 

Jacobt, Hbnbt S. Structural details of elements of desin in heavy fram* 

ing. First edition New York, N. Y., 1909. John Wiley and Sons. 
Jbbb. Gborgb Robbrt. A plea for better country roads. (Inelu des also« 

Country roads for modem traffic, b^ John Eaton Blackwbll.) London. 

1906. Published by The Institution of Civil Engineers. 
Jbftbets, Rbbs. Dust problem statistics; return of methods adopted and 

materials used by the local authorities of Great Britain to render the 

roads dustless during 1907-1906. I^i^epared for the Roads Improvement 

Association. London, England, 1909. Published by the Acnociation 

11, Aibermarle Street, Piccadiilv, London, W. 
Jbnks, Jbbbmiah Whipplb. Road legislation for the American State. 

Baltimore, Md., 1889. Publications of Amer. Economic Assoc., 4 

vol., no. 3. 
Johnson. Theory and practice of surveying. New York, John Wiley 

and Sons. 
Johnson, John Butlbb. Engineering contracts and specifications. Third 

edition revised. New York, N. Y., 1902. Engineering News Publishing 

Company. 
The materials of construction. A treatise for engineers on the 

strength of engineering materials. Fourth edition, revised and enlarged. 

New York, N. Y., 1902. John Wiley and Sons. 
The theory and practice of modem framed structures. By J. B. 

Johnson, C. W. Brtan, ai^d F. E. Tubnbaurb. Ninth edition, rewrit- 
ten. New York, N. Y., 1911. Wiley and Sons. 
The theorv and practice of surveying. Sixteenth edition, reyiaed 

and enlarged. New York, N. Y., 1906. 
Jttdson. William Pierson. City roads and pavements suited to cities of 

moaerate sise. Fourth edition. New York, N. Y., 1909. Engineering 

News Publishing Company. 
City roads and pavements, suited to Oswego, N. Y., 1894. R. J. 

OUphant, Printer. 
Road ]3re8ervation and dust prevention. New York, N. T., 190S. 

Engineering News Publishing Cfompany. 
Kbnt, Wiluam. The mechanical engineers' pocket book. Eighth edition 

rewritten. New York, 1910. John Wiley and Sons. 
Kebsten, C. BrQcken in Eisenbeton .... Teil II, BogenbrQcken. 

Wilhelm Ernst & Sohn, Berlin. 1913. 
Kbtchum, Milo Smith. The design of hiehway bridges and the calculation 

of stresses in bridge trusses. New York, N. Y., 1908. Enfi^eering 

News Publishing Com. 
Structural engineer's handbook. Data for the construction of steel 

bridges and buildings. McGraw-Hill Book Company, New York, 1914. 
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KiPDBi^ Fbank E. The architect's and builder'a pocket-book, 15th ed., 

reTiaed, New York, N. Y., 1909. John Wiley and Sons. 
KvtQ, D. Wabd. Good roads at low cost. Written for the Pennsylvania 

Railroad Company, Philadelphia, Pa., 1910. 

How to have good dirt roads. From October issue, T^ehhieal 

World Uaganne, 1912. 
KiBBT, RiCBABD S. The elements of specification writing. New York, 

N. Y^1918. John Wiley and S<nis. 
KmoiBB, Fbbdbbic A. Modem wood pavements, creo-resinate prooen, 

including a paper on recent experiences with wood pavements, by B. T. 

WummiMM. New York, N. Y., 1901. United States Wood Preserving 

Company. 
Lamcastib, Samubi* C. The Columbia, America's great hidiway through 

the Cascade Mountains to the sea. Published by the author, Fortland, 

Oregon. 1915. 
Lababd, C. E., AND GoLDiNo, H. A. Practical calculations for engineers 

.... J. B. lippincott Company, Philadelphia. 1914. 
Latham, Frank. The construction of roads, paths, and sea defenses with 

portions relating to private street repairs, specification clauses, prices 

tor estimating and ensineers' replies to Queries. London, 1903. The 

Sanitary Publishing C<Mnpany, 5, Fetter Lane, London, E. C. 
Law, Hbnbt and Clabk, D. K. The construction of roads and streets. 

With additional chapters by A. J. Walus-Tatlor, London. 1901. 

Crosby Lockwood and Son, 7, Stationers Hall Court, Ludgate Hill. 
Law, Lirot M. Empirical requirements in asphalt specifications. Bal- 
timore, Md., 1913. 
Lbonard, Jno. b. The concrete bridge. A book on why the concrete 

bridge is replacins other forms of bridge construction. By John B. 

Leonard and W. P. Day. San Francisco, Cal., 1913. 
Lord, Edwin C. E. The composition and properties of slag for road making. 

Reprinted from the Procetdinat of the Smmnth IntomaHonal C^ngr99$ pf 

AjipHtd Chetm$iry. London, May 27, to June 2, 1909, section II. Lon« 

don, En^and, 1909. 
LoTBOROVR, E. J. Attrition tests of road-making stones; with petrolocical 

deeoriptions, by Jobn S. Flbtt and J. Allrn Howb. London, 1900. 

The St. Bride's Press, St. Bride's House, 24 Bride Lane, Fleet Street, 

B.C. 
MoAdam, Jobn LounoN. Remarks on the present system of road maldng 
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(Out of Print.) 
McCiTLLOUQB, Ernbst. Reinforced concrete, Chicago. III., 1906. 
McDanibl, Allrn Botrr. Excavating machinery. New York, N. Y., 

1913. McGraw-Hill Book Company. 
MacNair, Prtrr. Introduction to the study of rocks and guide to the rock 
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MANaoN. Marsdrn. a brief history of road conditions and le|[islation in 

Caliiomia. American Society of Civil Engineers, Troiuochofu, paper 
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BIarruro. Eooar. Framed structures and Orders. Theory and practice, 

▼oL I, Stresses, pt. I. N#w York, N. yT, 1911. McGraw-Hill Book 

CoBpaay. 
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MABftH, Cha8. p. Reinforotd ooaonta. New York, D. Vao NottrAnd 

Company. 
Mabon, Hsbbbbt Dblavav. Maaon on highways containing the New 

York highway law and all oomtitutional ana genend ttatutonr i>ro- 

▼ieione relating to highway!, highwav officers, their powers and outies, 

indudins the aood roads law of 1808 and 1001 and the motor yehide 

law of 1004, all as amended to the end of the session of 1006, with 

annotations and forms. 4th edition. Albany, N. Y., 1005. 
Massachusetts Society for Promoting Agriculture. The law of the roadside. 
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BsthUhMA HmiComp^av, ChtfUtM. Sohwab, «h«niiui Biimiliv» Cob- 

ment 
apanj 

Browning Steam s£ovel C^apany, "Aie, main offiee and worka, Manafield, 
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mittaa, South Beinlenom, Pennsylvania. 
Bitnminised Road Implement Companjr, Maiden, Maeaaehuaetta. 
Blyatone Machinery C<Mnpany, Cambridge Springa, Pennsylvania. 
Bolte Manufaeturing Company, The (mixer), JSeamey, Nebraaka. 



Ohio. 
Bucjmis C<Mnpany (steam^hovels), W. W. Coleman, president; E. E. Sur- 

; D. P. Ells, treasurer, 



gart, vice-president: O. A. Morison, secretary; 
South Milwaukee, Wisconsin. 



Buffalo Pitts Company (road tractors), F. G. Batchellor, aales manager, 
Buffalo, New York. 

Buffalo Steam Roller Company, J. F. Richardson, sales manager, Buffalo, 
New York. 

Bull Dog Dump Wagon Company, The, 205-206 Boston Building, Kansas 
City, Missouri. 

Buroh Plow Works Company, The, J. L. Morrow, secretary, Crestline, 
Ohio. 

Butterworth and Lowe (concrete mixer), 17 Huron Street, Grand Rapids, 
Michigan. 

Call-Watt Company, The (road graders), Richmond. Virginia. 

Canton Culvert Company, Julius H. Schlafly, presiaent; Perry Van Home, 
aecretary, treasurer and general manager; Chas. Hames, vice-president 
and superintendent, Canton. Ohio* 

Case Plow Works^ J. I. (road plows and tractors), Racine, Wisconsin. 

J. I. Case Threahing Machine Company. Frank E!. Bull, president: F. Lee 
Norton, vice-president]Warrea J. Davis, treasurer; Richards T. Rob* 
inson, secretary: W. W. Ramsey, general sales manager, Racine, 
Racine Countjr, Wisconsin. 

Cement Tile Macmnery Company, The (concrete mixer), W. H. Stewart, 
Secretary, Wsfterloo, Iowa. 

C. H. A E. Manufacturing Company, Inc. (gaaoline engines and con- 
tractors' pumps), F. F. Hase, aecretary and treasurer, Milwaukee, 
Wiaconsin. 

in Belt Company (concrete mixers), C. W. Levalley, president: Wm. C. 
Sargent, vice-president and aecretary; Wm. C. Frye, treasurer, Milwau- 
kee, Wisconsin. 

Chamberlain Road Machine Company (graders, tractors and drags), Hutch- 
inson, Minnesota. 

Chica^ Pneumatic Tool Company^ George A. Rees, general manager, 
Fiaher Building, Chicago, Illinois. 

Cleveland Pneumauc Tool Company, The, Cleveland. Ohio. 

Climax Road Machine Companv, J. R. Manning, president; S. Jones Philips, 
vice-president; T. R. Clark, secretary-treasurer, Marathon, New York. 

Columbia Wagon Company, W. T. Garrison, president; H. F. Yergey, 
treasurer and manager; Edward B. Smith, secretary, Columbia, Penn- 
sylvania. 

Concrete Form and Engine Company, 503 Wayne County Bank Building, 
Detroit, Michigan. 

Connery ft Company, Inc. (drvers, heaters, road sprayers). Second and 
Luseme Streets, Philadelpnia, Pennsylvania. 

Gropp Concrete Machinery Company (concrete mixer), 118 N. La Salle 
Street. Chicago, Illinois. 

Daueh Manufacturing Company (tractors), J. J. Dauch, president, San- 
dusky, Ohio. 

Deere and Company (road plow), Moline, Illinois. 
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DMoing Motor ImplwMOt Oompoay, The (trftotor), J. M. Dooaing^ 
pntident» Codmr Rapids, Iowa. 

Dite Qrader and Plow Company, Allen L. Powlinton, prasident, Minna^;K>- 
liS|Minne8ota. 

Eagle Wagon Worki, Frank E. Swift, president: Thomaa M. Oebome, Tioe- 
predoent; Courtney C. Avery, secretary; Clarence F. Baldwin, treas- 
urer. Auburn, New z ork. 

East Iron and Machine Company, The (portable asphalt paving plant), 
Uma, Ohio. 

Elite Manufacturing Company (concrete mixer), E. L. Kilhefner, Ash- 
land, Ohio. 

Emerson-Brantingham (Company, successors to The Oeiser Manufacturing 
Company (road rollers), Wayneeboro, Pennsylvania. 

Enterprise Manufacturing Company (road roller), Ck>lumbiana, Ohio. 

Erie Machine Company, The. P. W. JDietley, manager, Erie, Pennsylvania. 

E. D. Etnyre and Company (road sprinklers), Oregon^ Illinois. 

Eureka Machine Company, Inc. (nuzers), Lansing, Michigan. 

Everett Manufacturing CSompany (dumping boxes), 48 Lake Street, Newark, 
New Jersey. 

Fairbanks, Moise and Company (tractors), Wabash Avenue and fildredge 
Place, Chicago. Illinois. 

Fairbanks Steam Shovel Comnany, Mari<m, Ohio. 

A. B. Farquhar Company, Lta. (engines), York, Pennsylvania. 

Finlev. Sim E. (oil distributor), Candler Building, Atlanta, Oeorma. 

Flincnoau^ Manufacturing Company (road roller), Greeneastle, renn- 
sylvama. 

Foots Manufacturing Company (concrete mixer), Nunda, New York. 



is Machinery Company, 4 Market^treet, St. Louis, Jdissouri. 

wesi< 

Benedict, treasurer. 



jrrancis Macninerv uompany, 4 Market street, bt. Liouis, Missouri. 
Frick Company, Inc. (encines), A. O. Frick, president; Esra Frick. vice- 
wesident and genersi manager; W. H. Manns, secretary; D. Morris 



"Friend" Manufacturing Coll^Mmy, Cutpori, New York. 

Oalion Iron Wori[s Ck>mpany, David C. Boyd, president; O. L. Stiefel, 

vice-president; B. T. Moyer, secretary; F. w. Faber, treasurer, Oalion, 

Ohio. 
Gardner Crusher Company, Ed. E. Qanche, treasurer, 566 W. 84th Street, 

New York, New Y^ 
GHmau Manufacturing Company, 131 Sooth River Street, Eao Claire, IHs- 

eonsin. 
Glen Wagcm and Car Corporation, Cortland, New York. 
Glen Wagon Works, Harry Glen, manager, Seneca Falls, New York. 
Glide Road Blachine Company, Clyde Waterman, president, Minneapolis, 

Minnesota. 
Globe Machinery and Supply Company (road drags). Dee Moines^ Iowa. 
Good Roads Machineiy Company. Kennett Squve. Pennsylvania. 
Graves-Spears Road Machinery Company, D. E. Graves, vice-president, 

Oakland, California. 
QiiiBth Iron Works Company, (3eorgs GriiBth, Jr., president, St. Louis, 

Afissoori. 
Ouelich Paving Company, The (street paving maehine). Otto E. Guelich, 

presldflnt, 14120reat Northern Boilditt|. Chioafo. Illinois. 
Gunn's Road Builder (pacte), D. B. Gunn, Red Oak, Iowa. 
Haisi Manufacturing Company, George (unloader). New York Citv. 
Hall-Holmes Manufaeturing Company (gssoline angine), 280 Oak Street, 

JadoMn, MichifMi. 
Hanna Manufaeturing Company, The (engineering instruments), Troy, 

New Yoriu 
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Htfi-Parr Coinp«ny, ^6 (traetor), O. W. Haii, prcsidwit, Charlat OttjTt 

Iowa. 
Haywood Wagon Company, John W. Haywood« fanaral mmagar, Newark, 

New York. 
Heider Manufaetnring Company, Carroll, Iowa. 

Hetharington and Berner (asphalt paving plants), Indianapolis, Indiana. 
Hobbs Concrete Machinery Company, The, N. F. Hobbs, ssles manigsr» 

Detroit, Michigan. 
Holt Manufacturing Company (caterpillar engine), Peoria, Illinois. 
Huber Manufacturing Ck>mpanv (road roller), 8. E. Barlow, president and 

general manager; F. A. Huber, vice-president; E. C. L. Barlow, treas- 
urer; B. Durfee, secretary, Marion, Ohio. 
Humboldt Manufacturing Company (testing apparatus), 2014 Nebraska 

Avenue, Chicago, Illinois. 
Hvass and Company, Chas., (road nuichinery), B. Chas. Hvass, Wm. B. 

Lorenso. 60^11 East 18th Street, New York City. 
Hydrez Felt and Engineering Company, The (bituminous expansion joints), 

120 Liberty Street, New York Citv. 

kl Concrete Machinery Company, M. ^ 

0. B. Pulfer, vice-president and general manager; Q. B. Hopkins, seere^ 



Ideal Concrete Machinery Company, M. Wetsstein, president and treasurer; 



tary. South Bend, Indiana. 

Imperial Machinery Company, Ino. (tractor), 1011 Central Avenue, Bfinn*- 
apolis, Minnesota. 

Indiana Road Machine Company, Jno. M. Landenberger, president and 
treasurer; Chas. Stockman, Jr., secretary, Fort Wasrne, Indiana. 

IngersoU-Rand Company (rock drills), W. L. Saunders, president; George 
Doubleday, vice-president; W. R. Grace, vice-president and treasurer; 
George R. Elder, vice-president; J. S. Phipps, vice-president; F. A. 
Brainard, secretary, 11 Broadwav, New York City. 

International Harvester Company of America (tractors). Harvester Build- 
ing, Chicago, Illinois. 

Intemationid Cistrument 0>mpany, Arthur Kendrick, treasurer, 23 Church 
Street, Cambridge, Massachusetts. 

Iroquois Iron Works, Arthur W. Sewall, president; A. D. Andrews, vice- 
president; Ira Atkinson, treasurer, buffalo, New York. 

Jaeger Machine Company (concrete mixer), Columbus, Ohio. 

Jeffery Manufacturing Conmany, Eimt First Avenue, Columbus, Ohio, 
s Kelly Manuf acturingCfom] 
lly-Springfield Road Roller 
Springfield, Ohio. 

Kent Machine (>oinpanv, The, M. L. (Harrison, president; W. 8. Kent, vioe- 
' 'ent; F. H. Merrell, secretary-treasurer, Kent, Ohio. 
Company (rock crusher), 10 Rapelye 
York, 

Kentucky Wagon Manufacturing Company (dump wagons), LouisviUe, 
Kentucky. 

Kilboume and Jacobs Manufacturing Company, The (sorapers and wheel- 
barrows), 0>lumbus. Ohio. 

Kindling Machinery Company, The (street sweeper), H. Bucbenberger, 
general manager, Milwaulrae. ^I^sconsin. 

Kinnard-Haines (Company (gasoline tractor), O. B. ^nnard, 867 44th Ave- 
nue, Biiinneapolis, Minnesota. 

Kinney Manufacturing Company (auto heater and distributor), J. Royal 
Kinney, president, 100 fioylston Street, Boston, Massachusetts. 

Kniekerbooker Company, The (mixus), W. B. Kniekerbocker, Jaokaoa* 
Michigan. 



The Kelly Manuf acturingCfompany (road drags), Waterloo, Iowa. 
Kelly-Springfield Road Roller C<unpany, Chas. M. Greiner, president, 

Springfield, Ohio. 

It Machine (>oinpanv, The, M. L. (Harrison, prei 

President; F. H. Merrell, secretary-treasurer. 
Mill Company (rock crusher), 10 Rapelyea Street, Brooklyn, New 
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Kothnng Maehine Company, Wm. J. Eoehring, president; Riehard Keil, 

yioe-preeident; P. Koenring, secretary-treasurer, 015-17 Germania 

BuUding, Milwaukee, Wisconsin. 
Koleseh and Company, Inc. (surreyors' instruments), Emilie Kolesch, 

president; Percy A. Kolesch, treasurer, 138 Fulton Street, New York 

City. 
Tiansing Company, formerly Lansing Wheelbarrow Company (concrete 

mixers, etc.), fil W. Sparrow, president; F. Thoman, vice-president; 

A. C. Stebbins, secretary and general manager; H. E. Moore, treasurer. 

Lansing, Michigan. 
Lawrence Pump and Engine Company, Lawrence, Massachusetts. 
Lee Loader Company (wagon loaders), 824 W. 36th Street, Chicago, Illi- 

nois. 
Lehigh Foundry Company, The (road scarifiers), Fullerton, PennsylTania. 
Linder Grader Company, Paul C. Under, Matthews, Indiana. 
link-Belt 0>mpany, Inc. (hoisting cranes). James M. Dod|e, chairman; 

Charles Pies, president and treasurer; Qlenn G. Howe, vice-president, 

Chicago, Illinois, 
littleford Brothers (tar heaters), 448 E. Pearl Street, Cincinnati, Ohio. 
Matchless Street (Cleaner Company, The, Tro3r. New York. 
McHarg and Company^. J. (concrete mixers). E. J. McHarg, L. R. McHarg, 

8 Crandall Street. Binghamton, New York. 
McKieman-Terry Drill Cc«npany (rock drill), 117 Broadway, New York, 

New York. 
McNutt Lewis (clay» sewer, block and pipe), 14 South Walnut Street, Braail, 

Indiana. 
Lourie Manufacturing Company, Springfield, Illinois. 
Marion-Osgood Company (traction shovels), 51 State Street, Albany, New 

York. 
Marion Steam Shovel Company, Geo. W. King, president and general 

manager; Frank A. Huber, vice-president andtreasurer; R. H. Reiden- 

baufh, secretary, Marion, Ohio. 
Marsh-Capron Manufacturing Company (concrete mixers), H. M. Capron, 

secretarv, Old Colony Building, Clucago, Illinois. 
Mayer Brothers Company. Mankato, Minnesota. 
Mermny Blanufacturing Company, The, Chica^, Illinois. 
Milbum Wagon Comnany, H. W, Suydam, president, Toledo, Ohio. 
Milwaukee Ooncrete Mixer and Machinery Company, A. G. Bodden, secr^ 

tary*treasurer, Milwaukee, Wisconsin. 
Minnei4>oUs Steel and Machinery Company (road traetor), Minneapolis, 

Minnesota. 
Monarch Road Roller Company, Nat Tyler, Jr., president, Groton, New 

York. 
N. 8. Monroe and Sons AConroe road machine), Arthur, Illinois. 
Morse Twist Drill and Machine Company, New Bedford. Massachusetts. 
Thomas Moulding Company, T. C. Moulding, Chicago, niinois. 
Municipal Enmneerinp and C!ontraeting Company (concrete mixers), 

F. C. Attstm, president, 807-11 Railway Exchange Building, Chicago, 

Illinois, 
MunnsvUle Plow Company» J. B. Sparry, president, Munnsville, New York. 
New Holland Machine Company, P. 8. Hess, secretary, New Holland, 

Pennsylvania. 
''New^War ' Motor Company, Tbe, B. W. Qoodnow, secretary, Landng, 

MIchinn. 
New WayTavittg Corporation, The (street cleaners), Woolworth BuikUng, 

New York. 
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Nims Oonorete Mftohinery (oonerate muwr), RiiUMMphia, New York. 
NoHhwMtern Steel snd Iron Works (mixer), ThomM W. Resholt, Tiee* 

president, Een Claire, WsoOnein. 
NoTo Engine Company, C. E. Bement, teeretary and manager, Tiansing, 

Miehigan. 
Ohio Ceramie Engineering Company (eonerete mixers), Clereland, Ohio. 
Ohio Manufaotunng Company, The, A. B. Whitne3r2preBident and treasurer; 

W. E. Robinson, Tioe-president; Chas. C. Kouns, seoretair. Upper 

Banduslnr. Ohio. 
Ohio Road Machinery Company, The, W. A. Heusner, president: D. B. 

Graves, Tioe-president; C. H. Dudley, secretary-treasurer, Oberlin, 

Ohio. 
Ohio Traotor-RoUer Sales Company (traetor)^ W. W. Williams, president, 

fiOT'll Brunson Buildixig, Columbus, Onio. 
Oliver Chilled Plow Works, &>utb Bend, Indiana. 
Oliver Manufacturing Company, The Wm. J. (dump and spreader ears), 

Knoxville. Tennessee. 
Orenstein-Artnur Eoppel (Company (dump oars), 80 Church Street, New 

York, New Yoric 
Original Gas Engine Companv. The, R. E. Olds, president; C. S. Smith, 

sales manager, Lansing, Michigsn. 
Oshkosh Manufacturing Company (concrete mixer), Oshkosh, Wisconsin. 
Otto Gas Engine Works, 3411 Walnut Street, Philadelphia, Fennsvlvania. 
Overturf Mold and Mixer Company (mixers and culvert molds), Dumont, 

Iowa. 
Owensboro Ditcher and Grader Company, W. R. Williams, sales-manager, 

Owensboro. Kentucky. 
Pennsylvania (Crusher CSompany, Stephen Girard Building, Philadelphia, 

Pennsylvania. 
Peoria Metal Culvert Company (road finisher), East Peoria, Illinois. 
Petrolithic Company, The, Los Angeles, California. 
Pioneer Tractor Manufacturing Company, Winona, Minnesota. 
Port Huron Engine and Thresher Company, C. F. Harrington, president; 

H. L. Stevens, vice-president; A. E. West, general manac»r^ D. C. 

Kinch. secreta^; J. T. Sullivan, treasurer, Port Huron, Michigan. 
Power Mining Machmery Company, 115 Broadway. New York, New York. 
Quenner Company, The (stone crusher). Mitts (Juenner, president, 908 

South Olive Street, Los Angeles, California. 
Quincy Engine Company, I. C. Widk, general manager, Quincy, Pennsyl- 
vania. 
Raber and Lang Manufacturing Ck>mpany (mixers), 202 Mill Street, Ken- 

dallville, Indiana. 
Ransome Concrete Machinery Company, A. W. Ransome, Dunellen, New 

Jersey. 
Rapid Mixer Company, 84 Porter Block, Grand Rapids, Michigan. 
Revolute Machine (Company (blue printing macnine), J. V. McAdam, 

president; C. J. Everett, treasurer; R. B. Snow, sales manager, 417 

East 03d Street, New York City. 
Roudben, P. (adjustable street gauge), 213 Amory Street, F<md du Lac, 

Wisconsin. 
Ruggles-Coles Engineering 0>in|>any, Wm. B. Rug^es, president; Robt. G. 

McGann, vice-president; Lindsay R. Christie, secretary-treasurw, 

50 Church Street, New York City. 
Rumely Products Company (tractors), Clarence S. Funk, president, Michi- 
gan Boulevard Building, Chicago, Illinois. 
Rural Road Machinery Company, The (road grader), Albert Akers, presi- 
dent, Quincy, Illinois. 
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Rostell ComDaay, TImu J. W. MoClymondi, president; C. M. Rmeell. Tiee- 

Sreddent; El C. Menrin. eeeondTice-preeideiit and teereUry; Gfeo. H. 
[eCall, treasurer, Massiilon, Ohio. 

Rueaell Grader Manufaeturing Company, E. E. EllerBton, president and 
manager; C. O. Wold, seeretary-treasurer, Minneapolis, Minnesota. 

Sanitary Street Flushing Maohine Company, W. R. Anders, seeretary, 
St. Louis, Missouri. 

Schaefer Manufacturing Company, The (concrete mixers), Park and Main 
Streets, Berlin, Wisconsin. 

Shunk Plow Company, Bucjrrus, Ohio. 

Sidney Steel Scraper Company, The, William A. Perry, president, Sidney, 
Ohio. 

Skow Manufaeturing Company (road machinery), Newton, Iowa. 

A. F. Smith Company, P. A. &mth, New Bri|diton, Pennsylvania. 

T. L. Smith Company (concrete mixer), T. L. Smith, president; C. F. Smith, 
yico-president; W. J. Buckley, secretary-treasurer, 1304 Mi^estic Build- 
ing, Milwaukee. Wisconsin. 

Smith and Sons Manufacturing Company, William J. Smith, president; 
Kansas City, Missouri. 

Southern Branch Petrolithic Company, New Orleans, Louisiana. 

Spray Nossle Company, George S. Crittenden, general manager, 206 DeTon- 
snire Street, Boston, Massachusetts. 

R. H. Stalev (tampin^f machines). Box 229, Springfield, Illinois. 

Standard Manufactunng Company, Pliny E. Bassett, proprietor, Worces- 
ter, Massachusetts. 

Standard Scale and Supply C!ompany (concrete mixer), John C. Reed, presi- 
dent, 243 Water Street, Pittsburgh, Pennsylyania. 

Sternberg Motor Truck Company (road truck), Victor L. Brown, Tice- 
president, Milwaukee, Wisconsin. 

Stocxland Road Machinery Company, A. G. Dunlop, president and treas- 



urer. Minneapolis, Minnesota. 
Studebaker Corporation (road machinery), Albert R. Erskine, pres] 

Clement Studebaker, Jr., general manager; Geo. M. Studebaker, treas^ 

urer; A. R. Erksine, secretary. South hind, Indiana. 
Sturtevant Mill Company (generators). Thos. L. Sturtevant, president; 

Clayton and Park Streets, Boston, Massachusetts. 
Sullivan Machinery Company (rock drills). F. K. Copeland^ president; 

J. Duncan Upham, treasurer; Albert Bail, mechanical engineer; Thos. 

W. Fry, secretary, 150 Michinn AvenuCiChicago, 111. 
Sjrracuse Chilled Plow Company, Carlton A. Chase, president and treasurer; 

Wm. W. Ward, yice-president and secretary, Syracuse. New York. 




Thew Automatic Shovel Company, The, F. A. Smith, president; R. Thew, 

vice-president and general manager; E. M. Pierce, treasurer, Lorain, 

Ohio. 
Tiffin Wagon Companv. The, W. S. Shelly, manager. Tiffin, Ohio. 
Tinius Olsen Testing Machine Companv, Philadelphia, Pennsylvania. 
Traylor Engineering and Manufactnrmg Company (gyratory crushers), 

30 Church Street, New York Citv. 
Tlrautwein Dryer and Engineering Company, 417 South Dearborn Street, 

Chicago, Illinois. 
Troy Wagon Works Company, The, Troy, Ohio. 
Twentieth Century Mixer Company, Norwood, Ohio. 
Universal Crusher Company, 303 North 3d Street. Cedar Rapids, Iowa. 
Union Iron Works, Lackawanna Siding, Hoboken. New Jersey. 
Universal Road Machinery Company, R. E. Leighton, general manager, 

Kingston. New York. 
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U. 8. Standftrd Manufaeturing Company (oonerete mizer), C. H. Snjrte, 

secretary, Ashland, Ohio. 
Utica Pipe and Foundry (Company, Utiea, New York. 
Van Diuen-Roye Company (concrete mixer), Frank VanDusen, prendeni, 

Columbne, Ohio. 
Van Nouhuya Machine Works (pmnps), 41 Liberty Street, Albany, New 

York. 
Virginia Bridge and Iron Company, C. Edwin Miehaal, president; T. T. 

Fishbume, yice-preeident and treasurer; Jno. R. Parker, secretary, 

Roanoke, Virgima. 
Wallis Tractor Conipany, H. M. Wallis, Jr.. seeretary| CleTeland, Ohio. 
Waterloo Cement Machinery Corporation (mixers, hoists and eontraetorik 

equipment) Waterloo, Iowa. 
Watson Wagon Company, A. A. Keesler, president; C. M. Qronse, Tioe- 

president; Levi 8. Chapman, secretary-treasurer, Canastota, New York. 
Western Wheeled Scraper Company, W. I. Babb, president; W. D. Foulke, 

treasurer: Frank C. Worthington, secretary, Aurora, Illinois. 
Wheeling Mold and Foundry Company (rock crusher), Leroy A. Kling, 

sales manager. Wheeling, West Virginia. 
White Company, The (road truck), Windsor T. White, president, Cleve- 
land, Onio. 
Whitman Agricultural Cmnpany, H. L. Whitman, 6030 South Broadway, 

St. Louis, Missouri. 
Wiard Plow Company, Arthur O. Hough, president, Batavia, New York. 
Wichita Concrete Machinery Company, 232 N. Sante Fe Avenue, ^ehita, 

Kansas. 
Wood Drill Works, Paterson, New Jersey. 
The F. B. Zieg Manufacturing Company (culverts), Frederiektown, Ohi«. 

Manvfadurers of Road Material and Engineering Equipment 

(Sm aUo p&§4 891) 

Ainsworth and Sons, Wm. (engineering instruments), Denver^ Colorado. 
Alcott, Edward (white oak key and wood block), Manassas, Virginia. 
Alden Speare's Sons Company (road oils), Boston, Massachusetts. 
American Bridge Company of New York, Georse L. Denio, chief clerk, 

Hudson Terminal, 30 Church Street, New York City. 
American Casting Company (culverts), D. B. Dimick, president, Birmlng* 

ham, Alabama. 
American Cast Iron Pipe Company, Birmingham, Alabama. 
American Drafting Furniture Company, F. W. Barkley, vice-president^ 

Rochester, New York. 
American Granite Company, Otto Rathman, prendent, Milwaukee, Wis- 
consin. 
American Paving and Manufacturing Companv, Indianapolis, Indiana. 
American Rolling Mill Company (culvert iron), Middletown, Ohio. 
American Steel and Wire Company (steel reinforcement), 72 West Adams 

Street, Chicaj^, Illinois. 
American Tar Products, S. H. Bingham, president, 208 South LaSalle Street, 

Chicago, Illinois. 
Amies Asphalt Company. Dr. Joseph H. Amies, 1620 Qiestnut Street, 

Philadelphia, Pennsylvania. 
Amies Road Company, John Rice, president; W. T. Newoomb, onginoer, 

Drake Building, £aston, Pennsylvania. 
American Sheet and Tin Plate Company (culverts), H. V. Jamisoii, maa- 

ager, Pittsburgh, Pennsylvania. 
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Ameriean Tar Company, Charles P. Price, manager; road department, 

201 Devonshire Street, Boston, Mass. 
Amott. Lee (culvert pipe), 518 Little Building. Lincoln, Nebraska. 
Asphalt Block and Pavement Company (blocks and tiles), Ohio Building, 

Toledo. Ohio. 
Atlanta Gas Light Company^ R. C. Congdon, manager, Electric and Gas 

Building, Atlanta. Georgia. 
Atlantic Bitulithic Company, George O. Tenney, president, Richmond, 

Virginia. 



Atlantic Refining Company, The, J. W. Van Dvke, president ; W. P. Cutler, 
•president; W. Ai. Irish, secretary, ana 
3144 Fassyunk Avenue, Philadelphia, Pa. 



vice-president; W. Ai. Irish, secretary, and Henry S. Musttn, treasurer. 



Atlantic Westrumite Company, Inc., J. H. Cranford, president; R. Y. 

Filbert, vice-president; A. H. Putnam, secretary and treasurer, 2620 E 

Street N.W., Washington^ D. C. 
Attica Bridge Company, Attica. Indiana. 

Austin Brothers (bridges, machinery), Dallas, Texas, and Atlanta, Georgia. 
R. D. Baker Company (expansion joinU), R. D. Baker, president, 73 Home 

Bank Building. Detroit, Michigan. 
Barber Asphalt Paving Company, Charles W. Bayliss-. manager road depart- 
ment. Land Title Building, Philadelphia, Pennsylvania. 
Barrett Manufacturing Company. F. S. Hutchinson, manager Tarvia depart- 
ment, 17 Battery Place, New York. New York. 
Bausch and Lomb Optical Company (instruments), Rochester, New York. 
Baker and Lockwood Manufacturing Company (tents), Kansas City,MiBSouri. 
L. Beckmann Company, The (surveyors' instruments), 600 Adams Street, 

Toledo, Ohio. 
Beeoher Draft Spring Company, New Haven, Connecticut. 
C. L. Berger ana Sons (surveyors' instrumenta), 37 Williams Street, Boston, 

Massachusetts. 
Binder (Company, The (road oila), John H. Hurlbutt, president, 82 Beaver 

Street, New York, New York. 
BirdsboroStoneCompany.Chas. A. Bergdoll, president; Robt. MacBumey, 

general manager; E. C. Bersdoll, treasurer: Albert T. Hall, secretary, 

614 Bulletin Building, Philadelphia, Pennsylvania. 
Birmingham Rail and Locomotive Company (locomotives and steam 

shovels), Birmingham, Alabama. 
Bituminiied Road Company (pavement manufacturer); Reliance Building, 

Kansaa City, Missouri. 
Bituminous Producta Cmn^any ("Besoo" expaasion joint), 878 Woodward 

Avenue, Detroit, Michigan. 
Rudolph S. Blome Company (paving block), Rudolph S. Blome, president; 

City Hall Square Building. Chicago, Illinois. 
Braden Culvert Cmnpany, Terre Haute, Indiana. 
F. £. Brandis Sons Company (surveyors' instrumenta), 610-614 Gates 

Avenue. Brooklyn, New York. 
British American Oil Company, Ltd., The, S. R. Parsons, president, Toronto* 

Ontario, Canada. 
Buff and Buff Manufacturing Company (surveyors' instrumenta), Jamaica 

Plains. Massachusetts. 
Edward E. Buhler Coxnpany (supplies), Edward E. Buhler, president and 

general manager, lOi Park Avenue. New York City. 
Burton Powder Company, J. Burton, president, Pittsburgh, Pennsylvania. 
Butler Manufaotoring Company (culverta), Chas. R. Butler, president; 

John D. 8t«v«DS| teeretary ana treasurer; E. E. Korquist, eup^riotaa- 

dent, Minneapolis, Minnesota. 
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Byerlev and Sons (road oils), Frank A. Bverley, CleTelMid. Ohio. 

Canneiton Sewer Pipe CompAnyt H. H. Clemens, seeretory, Cannelton, 
Indiana. 

Philip Carey Company, The (ezpansicm joints), George D. Crabbs, presi- 
aent; R. B. Crabbs, vice-president; B. L. Buse. secretary, Cincinnati, 
Ohio. 

Carnegie Steel Company (crushed slag and bridge steel), Pitteburgh, 
PennsyWania. 

Champion Bridge Company, Wilmington. Ohio. 

Chattanooga Sewer Pipe and Fire Brick Company (cuWerts), O. E. Deppen, 
vice-president, Cnattanooni, Tennessee. 

Chicago Steel Tape Company, L. A. Nichols, president, 0229-6233 Cottage 
Grove Avenue, Chicago, Illinois. 

Clip-Bar Manufactmring Company (curb guard), Philadelphia, Pennsylvania. 

Clow and Sons, J. B. (oast iron culvert pipe), Chicago, Illinois. 

Coast Culvert and Flume Company, James S. Beall, Portland, Oregon. 

Concrete Guard Rail Company, J. Y. McCIintock, manager, Rochester, 
New York. 

Ck>nneaut Shovel Company, The, G. W. Benton, secretary, Conneaut, Ohio. 

Consolidated Metal Expanded (^mpuiy (reinforcement bars), Park Ave- 
nue and 40th Street, New York City. 

Continental Bitumen Ck>mpany, The, Toledo, Ohio. 

Continental Bridge Company, Chicago, Illinois. 

Corrupted Bar Company, Mutual Life Building, Buffalo, New York. 

Craig Oil Compaxiy, The, 316 Gardner Building, Toledo, Ohio. 

Creosoted Wood ^Biock Paving Company, R. S. Manley, president. New 
Orleans, Louisiana. 

Cummer and Sons Company, F. D^ Cleveland, Ohio. 

Cyclone Drill Company, Orrville, Ohio. 

Detroit Graphite Company (bridge paint), 10 Twelfth Street, Detroit, Mich- 
igan. 

Dickey Clay Manufacturing Company, W. S. (culverts) j Walter S. Dickey, 
president, 200 New York Life Building, Kansas City, Missouri. 

Dietsgen Company, Eugene (surveyor's instruments), 214-220 East 23d 
Street, New York City. 

Dixie Culvert and Metal Company, H. P. Smith, vice-president; Atlanta, 
Georgia. 

Donaldson Iron Company. Emaus, Pennsylvania. 

Pont de Nemours* Powder Compa 

itoline for Roads Company, The, 

R. Lamson, vice-president; W. J 

secretary, Summit. New Jersey. 

Equitable Asphalt Maintenance Company, The, F. H. Moore, secretary- 
treasurer. Commerce Buildin^^, Kansas City, Missouri. 

Famsworth Company, C. L. (engineering instruments), 23 Central Street, 
Boston, Massachusetts. 

Farris Bridge Company, William Farris, president, Jenkins Arcade Build- 
ins;, Pittsburgh, Pennsylvania, 

Filer Company, W. H. (sign boards), 337 Jackson Street, Grove City, 
Pennsylvania. 

Fort Dodge Culvert Company, Sioux City, Iowa. 

France Stone Company, The, L. H. Hawblits, Ohio Building, Toledo, Ohio. 

Frey and Company, Louis (surveyors' instruments), A. H. Honaker, man- 
ager, 116 Williams Street, New York, New York. 

Fibred--\sphalt Company, George A. Henderson. St. Albans, West Virginia. 

Fuleher Concrete Block and Paving Company. P. O. Donahue, secretary, 
Oakland, California. 
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Qalford Culvert «nd MAohinery Company. The, Sta Antonio, TtaM. 
Oilsonite Construction Company, 721 Wainwright Building, St. Louitp 

MiMouri. 
Glamorgan Pipe and Foundry Company (cast iron culvert pipe), L]mch* 

burg, Virginia. 
Olidden Varnish Company, The (concrete paints), Cleveland, Ohio. 
Oreenberg Iron Compsav, A. L. (culverts), C. V. Joseph, manager sales 

department, Terre Haute, Indiana. 
Guriey, W. and L. £. (surveyors' instruments), T^y, New York. 
O. K. Uarrv Steel (Company, 2340-42 Papin Street. 8t. Louis. Missouri. 
Hartford raving and Construction Company (culverts), Hartford, Con* 

nectieut. 
Hastings Pavement Company, The, E. J. Morrison, president and general 

manager; O. A. Palmer, treasurer: C. P. Pults, secretary, 26 Broad 

Street, Broad-Exchange building, New York, New York. 
Hassam Paving Company. Matthew J. Whit tall ^residentjHarold Parker. 

vioe-presioent; Alfred Thomas, treasurer; Walter E. Hassam, general 

manager, Slater Building, Worcester, Massachusetts. 

kdley Good Roads Company (road oils). W. T, Hea~ 

and Spruce Streets. Philadelphia, Pennsylvania. 



Headley Good Roads Company (road oils). W. T, Headley. president; 80th 

and Spruce Streets. Philadelphia, Pennsylvania. 
Hennepin Bridge Company, The, Minneapolis, Minnesota. 



Higgins and Company, Chtfles M. (copying ink). Brookljm. New York. 
Highway Culvert Form Company, The, 100-102 Madison Street, Ottawa, 

Illinois. 
Hotchkiss Lock Metal Form Company, M. S. Hotchkiss, president, Bing- 

hamton. New York. 
Huasteca Petroleum Company, A. R. Knight, sales manager, Whitney 

Bank Building, New Orleans. Louisiana. 
Illinois Bridge Company, H. E. Williams, president, 1629 Monadnock 

Block, Chicago, Illinois. 
Independent Powder Company of Missouri, N. P. Rood, president, Joplin, 

Missouri 
Indestructible Sign Company, The, Columbua» Ohio. 
Inland Steel Company (culverts). George H. Jones, secretary, First National 

Bank Buildinc, Chicago, Illinois. 
International Asphalt Company, Chamber of Commerce Building, Chicago. 

Illinois. 
Jefferson Powder Company, Atlanta, Georgia. 
Jennison-Wright Company, Toledo, Ohia 
Kalamasoo Foundry and Machine Company (culverts), K alama sos, 

Michigan. 
Kesrstone National Powder Company, Emporium, Pennsylvania. 
Keuffel and Esser (surveyors' instruments), Hoboken, New Jersey. 
Klauer Manufacturing CompMnj (culverts). W. H. Klauer, secretary, 110 

South Dearborn Street, Chicago, Ulinois. 
Ledder and Probst (surveyors' instruments), Boston, Massachusetts. 
Lewis Manufacturing (Company, F. J. (road oils), 2500 South Robey Street, 

Cbicaco, Illinois. 
Lufkin Rule Company, The, A.M. Marshall, president, Saginaw, Michigan. 
Luten, Daniel B. (concrete bridges), Indianapolis, Indiana. 
Lynchburg Foundry Company (east iron culvert pipe), Lynchburg, Vir- 
ginia. 
Marsh Endneering Oxnpany (bridge builders). Dee Moines, Iowa. 



Massillon Iron and Steel Company. Massillon, Ohio. 



Memphis Bridge Company, Memphis, Tenm 
Memphis Stone and Gravel Company, Memphis. Tennessee. 
Memllat Culvert Core Company (culvert forms), C. C. Merrillat, 
manager, Winfield, Iowa. 
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Mexican Petroleum Gompftoy, Ltd., Edward L. Dohenj, president, 63 

Droadway. New York City. 
Michigan Bndge and Pipe Company, Lansing, Michigan. 
Midland Bridge Company, The, 504-510 Midland Building, Kansas City, 

Missouri. 
Morrison Tent and Awning Company, 115-17 Olive Street, St. Louis, 

Missouri. 
National Concrete Company, 805 Traction Terminal Building, Indianapolis, 

Indiana. 
National Pavement Company of New York, 30 Church Street, New York 

City. 
National Tracing Cloth Company, Savlesville, Rhode Island. 
National Tube Company, Wm. B. Scniller, president, Pittsburgh, Penn- 

svlvania. 
Neuchatel Asi>halt Company, Ltd.. The, C. Pollard Urquhart, manager, 

70 Tompkins Street, New York City. 
Newport Cmvert Company, The (metal culverts), Newport, Kentucky. 
Newport Rolling Mill Company, Frank A. Moesoh, sales manager, New- 
port. Kentucky. 
North field Iron Company, 422 Water Street, Northfield, Minnesota. 
North Western ExpaAded Metal Company (reinforcement bars). Old Colony 

Buildinc^, Chicago. Illinois. 
Oregonia Bndge Company, The, Thomas R. Spencer, president, Lebanon, 

Ohio. 
Pennsylvania Steel C!ompany, The, Morris Building, 1421 Chestnut Street, 

Philadelphin, Pennsylvania. 
Pennsylvania Trojan Powder Company, AUentown* Pennsylvania. 
Pioneer Asphalt Company, H. B. rullar, general manager, Lawrenceville, 

Illmois. 
Portsmouth Culvert Company, N. J. Ewing, president, Portsmouth, Ohio. 
Prudential Oil Corporation, R. W. Sanders, sales manager, 17 Battery 

Place, New York City. 
Quick UnloadAOg Car Chute Company, 807 Title Building, Birmingham, 

Alabama. 
Republic Creosoting Company, P. C. Reilly, Indianapolis, Indiana. 
Roanoke Bridge Company, Inc., Roanoke, Virginia. 
Robeson Process Company, J. S. Robeson, president, 18 East 41st Street, 

New York City. 
Rock Island Bridge and Iron Works, Rock Island, Illinois. 
Rocmac Road Corporation (road binder), 860 Leader-News Building, Cleve- 
land, Ohio. 
Ruehle, E. G. (surveyors' instruments). 119 Fulton Street, New York City. 
Salfisberg, J. E. and Company (engineering instruments). Aurora, Illinois. 
San Antonio Sewer Pipe Works, San Antonio, Texas. 
SeelijK and Sons^ R. (engineering instruments), 329 North Fifth Avenue, 

Chicago. Illinois. 
Shannon Self-Locking Metal Culvert, The, George G. MoGlaughlin, Cincin- 
nati, Ohio. 
Shelby Downward Asphalt Company, Ardmore, Oklahoma. 
Sicilian Asphalt Paving Company, Howard Carroll, president; Harry 

Haggerty, secretanr : George C. Clausen, treasurer, 41 Park Kow and 

12th Avenue and 54tn Street, New York City. 
Soltman, E. G. (surveyors' instruments), 134 West 29th street. New York 

City. 
Semet-Solva^r Company, Fredk. R. Hasard, president: Rowland G. Hasard, 

vice-president; L. 0. MacDaniel, treasurer; Geo. E. Francis, secretary, 

Syracuse, New York. 
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Soathern Sewer Pipe ComiMny, J. A. MilliOB, mwiAiBr, BinniDghua, 

Alabomft. 
Southern Wood PreMrviag Compftay, R. H. White, preaideat, AtluU, 

Standard Aaphalt and Rubber CompsnT. E. G. LaMyuky, prMident. 

208 South LaSulle Street. Chicago. Illinois. 
Standard Ca«t Iron Pipe Company, Bnatol, PennayWania. 
Standard Oil Company of New Jeraay, 36 Broadway, Ne 
Standard Oil Company of New York. H Broadway. Ne 
SUnford-Crowell Company (sign boards), W. H. Crow* 

IthMa, New York. 
Stark, N . M., and Company (bridge builders), Dm Moines, I< 
Steel Protected Concrete Company, H. A. Hiner, preeidenl 

Truat Building, Philadelphia. Pennaylvania. 
aun Company, J. N. Pew, Jr., president, 1431 Chestnut Street, 

ing, Philadelphia, PennsyWania. 
Sweeney and Gr^ (rood supplies), J. A. Gray, manacer, 01 

Long Island City, New York. 
Thomas Steel Reinfotoement Company (reinforcing bars), hi 

ing, Detroit, Michigan. 
Traub and Helfrecht (culvert), Qermania, Pennsylvania. 
Tennessee Metal Culvert Company, V. 0. Bozwell, seereta 

Tennessee. 
Tszarkana Pipe Works (culverts), Teiarkana. V. 8. A. 
Trussed Concrete Steel Company, Detroit, Michigan. 
Univensl Drafting Machine Company, Cleveland. Ohio. 
Union Clay Products Company (culverts), New Brunswick, 
Union Oil Company of Carifomia, Wm. L. Soleau, comptroll 

Sclater, manager, sales department, Union Oil Building, 

California. 
United Gas Improvement Company, The, Samuel T. Bodi 

Paul Thompson, vice-president; Walter H. Fulweiler, r 

department, Philadelpnia, Pennsylvania. 
U. 8. Asphalt Refining Company, 0. E. Tburber, viee-preu 

Whitney, secretary; Jos. R. Oraney, sales manager, M 

New York City. 
U. S. Cast Iron Pipe and Foundry Companv, L. R. Lsnoi 

Geo. J. Long, vice-president; a. F. Haughton. secretary 

Morris Building, Philadelphia, Pennsylvania. 
V. 8. Wood Presarvuic Compav, 16S Broadway. New York 
Wadsworth Stone and Paving Company, The, W. C. Tboma, 

general manager; J. A. Siedle, seoretarv and treasurer, L 

and Pennsylvania Railroad, Pittsburgh, Pennsylvania. 
Warlni^Underwood Company (Ideal expuslon Joint), Cow 

Building, Philadelphia, Pennsylvania. 
Warner-Quinlan Asphalt Company, W. W. HcFarland, salt 

Wall Street, New York. 
Warren Brothers Company, George C. Warren, prealdanl 

manager; Chas. W.Young, vioe-preaident; Ralph H. Wan 

Albert C. Warren, secretary. S9 Temple Place, Boston, ^ 
fTasbington Block and Asphalt Tile Company, Ik H. Johns 

Washington, D. C. 
Wern Stone Psving Company (granite bloeka), 66 Ubsrtjr 

York City. 
Wastem Bridgs and Construction Conpuy, Bss Bnlldiag, 

braaka. 
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W«ftrumite CompsDy. The, J. A. Qill, president; G. S. van Weetrum, yio^ 
president; J. H. Fowler, aeoretary; F. J. Smith, treasurer, all at Whit- 
ing, Indiana. 

Whalen Form (culvert forms), Edward J. Whalen, Syracuse, New York. 

Wood and (Company, R. D. (cast iron culvert pipe), Philadelphia, Pennsyl- 
vania. 

Wyeoff Pipe and Creosoting Company, The, 48 Church Street, New York 
City. 

Wyoming Shovel Works, Wvoming, Pennsylvania. 

York Bndee Companjr, York, Pennsylvania. 

Young ana Sons (engineering instruments), Philadelphia, Pennsylvania. 

Dealers in or Agents for Road Making Machinery and Material 

Austin Machinery Company, W. E. (contractors equipment), W. E. Austin, 

president, 2 Spring Street, Atlanta, Georgia. 
Bacon, Edward R. (contractors equipment), 3S^Natoma Street, San Fran- 
cisco, California. 
Baker Jr., John (oils), 17 Battery Place, New York City. 
James 8. Barron, 127 Franklin Street, New York City. 
Bond Company, Harold L., of New York, Harold L. Bond, president; 

Howara C. Weaver, secretary-treasurer; Geo. S. Hedge, vice-president; 

78-80 Bridge Street, New York City. 
Carpenter Supply Company. C. N. (grader, scraper, spreader and leveler). 

Canton, Ohio. 
Lima Contractors Supply Company, Delphos, Ohio. 
McCoy Company, Henry J., Henry J. McCoy, president; Jas. W. McCoy, 

vice-president; John G. Wentink, treasurer; Frank E. Hall, secretary, 

65 Dey Street. New York City. 
Good Roads Supply Company, Horatio S. Earle, president; Earl I. Heenan, 

vice-president; L. J. Brown, secretary and treasurer; Ford Building, 

Detroit Michigan. 
Good Roads Machinery Company, The. Kennett Square, Pennsylvania. 
Ritchey Supply (Company, Geo. £., Columbus, Ohio. 
Road Supply and Metal Company, F. L. Carswell, secretary, Topeka, 

Kansas. 
Shannon and Company, J. Jacob (contractors equipment), Leon Rosen- 

baum, secretary, 1744 Market Street, Philadelphia, Pennsylvania. 

Portland Cement Manufadurers 

Acme Cement Corporation, 8 West 40th Street, New York City. 

Aetna Portland Cement Company, Union Trujst Building, Detroit, Michi- 
gan. 

Allentown Portland Clement Company, AUentown, Pennsylvania. 

Alpha Portland Clement Company, Easton, Pennsylvania. 

Alsen's American Portland Clement Works, 45 Broadway, New York City. 

Altoona Portland Cement Company, North Altoona, Kansas. 

Ash Grove Lime and Portland Cement Company, Grand Ave. Temple, 
Kansas City. Missouri. 

Associated Cement Company, Ltd., Victoria, British Columbia. 

Atlas Portland Cement Company, 30 Broad Street, New. York City, New 
York. 

Bath Portland Cement Company, Newark, New Jersey. 

Beaver Portland Cement Company, N. W. Bank Building, Portland 
Oregon. 
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Bonim PortUnd CMMnt Company, Yiotor Building, KaotM Oity, Mis- 
souri. 

British Columbia Portland Cement Company, Ltd., 015 Hastings Street 
West, Vancouver, British Columbia. 

Burt Portland Cement Company, Bellevue, Michisan. 

California Portland Cement Cmnpany, American Bank Building, Los An- 
geles, California. 

Canada Cement Company, Limited, Montreal, Canada. 

Cape Girardeau Portlaod Cement Company, Cape Girardeau, Missouri. 

Castalia Portland Cement Company, Publication Building, Pittsburgh, 
Pennsylvania. 

Cayuga Lake Cement Company, Ithaca« New York. 

Chanute Cement Company, Chanute, Kansas. 

Chicago Portland Cement Company, 30 N. LaSalle Street. Chicago, Illinois. 

Clinohfield Portland Cement Corporation, Kinmport, Tennessee. 

Colorado Portland Cement Company, Denver, Colorado. 

Continental Portland Cement Company, St. Louis. Missouri. 

Coosa Portland Cement Company, Ragland, Alsbama. 

Coplay Cement Manufacturing Company, Land Title Building, Philadelphia, 
Pennsylvania. 

Cowell Portland Cement Company, 2 Market Street, San Francisco, Call- 
forma. 

Crescent Portland Cement Company, Wampum, Pennsylvania. 

Dewey Portland Cement Company, Scarritt Buildmg, Kansas City, Missouri. 

Deztmr Portland Cement Company, Nasareth^ Pennsylvania. 

Diamond Portland Cement Company, Williamson Building, Cleveland, 
Ohio. 

Diamond Portland Cement Company, Thalheimer Building, Phoenix, 
Arisona. 




New Jersev. 
-.^-^w-ww^ .w.....^^ w..,...^^. ww».|,«».j, .w«.«.vu«ww. Alberta. Canada. 
Fort Dodfe Portland Cement Corporation, First National Bank Building, 

Fort Dodge, Iowa. 
Fredonia Portland Cement Company, Fredonia, Kansas. 
Qerman-American Portland Cement Works, La Saile, Illinois. 
Giant Portland Cement Company, 604 Ptansyl vania Building, Philadelphia, 

Pennsylvania. 
Glens Falls Portland Cement Coinpany, Glens Falls, New York. 
Golden State Portland Cement Company, Marsh-Strong Building, Los 

Annies, California* 
Great Western Portland Cement Company, Scarritt Building, Kansas City, 



Hanover Portland Cement Company, Ltd., Hanover, Ontario, Canada. 

Helderberg Cement Company, Albany, New York. 

Huron Portland Cement Company. Ford Building, Detroit, Michigan. 

Idaho Portland Cement Works, Peyton Building, Spokane. Washington. 

Inland Portland Cement Company, Old NationsTBimk Building, Spokane, 
Washington. 

International Portland Cement Company, Ltd., Old National Bank Build- 
ing, Spokansi Washington. 

lola Portland Cement Company, Ida, Kansas. 

Iowa Portland Cement Company, Des Moines. Iowa. 

Ironton Portland Cement Company, Ironton. Ohio. 

Kirkfield Portland Cement Company, Ltd., 16 Wellington Street, Toronto, 
Ontario, Canada. 

Kniokerbocker Portland Cement Company, 30 East 42d Street, New York 
City. 
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Retmoa Portland Cement Company, Koamosdale, Kentuoky. 

Lawrence Portland Cement Company, 1 Broadway, New York City. 

Lebigh Portland Cement Company, Allentown, PeaDsylvania, 

Louisville Cement Company, Louisville, Kentucky. 

Maple Leaf Portland Cement Company, Ltd., Toronto, Ontario, Canada. 

Marquette Cement Manufacturing Company, Marquette Building, Chi- 
cago, Illinois. 

Michigan Portland Cemeut Company, Chclaea, Alichigan. 

Millen Company, Tbumai), Jamesvifle, New York. 

Monarch Cement Company, Humboldt, KanflOB. 

National Portland Cemeut Company, Durham, Ontario, Canada. 

Naiareth Cement Company, NnEsreth, Pennsylvania. 

Nebraska Portland Cement Company, City National Bank Building, 
Omaha, Nebraska. 

Newaygo Portland Cement Company. Grand Rapide, Michienn. 

New Egvptian Portland Cement Company, Dime Bank Building, Detroit, 
Michigan. 

Northwestern States Portland Cement Oomnany, Mason City, Iowa. 

ORden Portland Cement Company, Ogden, Utah, 

Oklahoma Portland Cement Company, Ada, Oklahoma. 

Old MisflioD Portland Cement Company, Crocker Building, Son Francisco, 
California. 

Olympic Portland Cement Company, Ltd., Seattle, Washington. 

Ontario Portland Cement Company, Ltd., Brantford, Ontario, Canada. 

Oregon Portland Cement Company, Obwc go, Oregon. 

Pacific Portland Cement Company, Pacific Building, San Francisco, Cali- 

PeerlesB Portland Cement Company, Union City, Michigan. 

Peninsular Portland Cement Company, Jackson, Michigan. 

Penn-Allen Cement Company, Allentown, Pennaylvania. 

Pennsylvania Cement Company, 29 Broadway, New Vork City, Now Vork. 

Phoenix Portland Cement Company, Nasareth, Pennsylvania. 

Portland Cement Company of Utah, Salt Lake City, Utah, 

Riverside Portland Cement Company, Los Angeles, California. 

Rocky Mountain Cement Company, Ltd., P. Burns Building, Calgary, 

Alberta, Canada. 
San Antonio Portland Cement Company, San Antonio, Texas. 
Sandusky Portland Cement Company, Sandusky Ohio. 
Santa Crui Portland Cement Company, Crocker Building, San Francisco, 

California. 
Security Cement and Lime Company, Baltimore, Maryland. 
Southern States Portland Cement Company, Rockmart, Georgia. 
Southwestern Portland Cement Company, El Paso, 'i'exas. 
Standard Portland Cement Company, Charleston. South Carolina. 
Standar4 Portland Cement Corporation, San Francisco, California. 
St. Mary's Cement, Ltd., Montreal, Canada. 
Superior Portland Cement Company, Cincinnati, Ohio. 
Superior Portland Cement Compaiiy, Uo^e Building, Seattle, Washington. 
Texas Portland Cement Compaq, Cement, Texas. 
Three Forks Portland Cement Company, Butte, Montana. 
Tidewater Portland Cement Companv. Baltimore. Maryland. 
Trinitjr^ Portland Cement Company, Dallas, Texas. 

ent Corporation, Tulsa, Oklahoma. 

[aterial Company, International Life Building, St. 

pany, Ltd., 28 King Street West, Toronto, Ontario, 
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Union Portland Cement Company, Ogden, Utah. 

United States Portland Cement Company, Denver, Colorado. 

Universal Portland Cement Company, 208 South La Salle Street, Chicago, 
Illinois. 

Vancouver Portland Cement Company, Ltd., Victoria, British Columbia, 
Canada. 

Virginia Portland Cement Company, 26 Beaver Street, New York City, 
New York. 

Vulcanite Portland Cement Company, Land Title Building, Philadelphia, 
Pennsylvania. 

Wabash Portland Cement Company, Ford Building, Detroit. Michigan. 

Washington Portland Cement Company, White fiuilding, Seattle, Wash* 
ington. 

Western States Portland Cement Company, Independence, Kansas. 

Whitehall Cement Manufacturing Company, Land Title Building, Phila- 
delphia, Pennsvlvania. 

Wolverme Portland Cement Company, Coldwater, Michigan. 

Wyandotte Portland Cement Company, Wyandotte, Michigan. 

Paving Brick Manvfadurers 

Adamantine Clay Products Company, North Mountain, West Virginia. 
Albion Vitrified Brick Company, Albion, Illinois. 
Allentown Paving Brick Company, Ailentown, Pennsylvania. 
Allianee Brick Companv, Alliance, Ohio. 
Alliance Clay Product Company, J. B. Wilcox, Alliance, Ohio. 
Alton Brick Coinpany, Eben Rodgers, Alton. Illinois. 
American Sewer ^pe Company, A. S. McComb, Akron, Ohio. 
Ashtabula Shale Brick Company, N. C. Ralph, Ashtabula, Ohio. 
Atchison Paving Brick Company, Atchison, Kansas. 
Athens Brick Company. W. N. Alderman. Athens, Ohio. 
Banner Clav Works^ Edwardsville, Illinois. 
Barber Asphalt Paving Company, Dee Moines, Iowa. 
Barr Clay Company, The, 0. C. Barr, Streator, Illinois. 
Beer, Paul, Dee Moines, Iowa. 

Bessemer Limestone Companv, C. C. Blair, Youngstown, Ohio. 
Big Four Clay Company, O. O. French. Canton, Ohio. 
Binghamton Paving Block Company, Binshamton, New York. 
Bloomfield Brick ComMny, Bloonmeld, Indiana. 
Boone l5riok« Tile and Pavmg Company, W. H. Brecht, Boone, Iowa. 
Brick and Stone Company, The A. L Moredock, Waynesburg, Penn* 
sylvania. 

Sriek. Terra Cotta and Tile Company, Coming, N. Y. 
uffalo Briok Company, Buffalo, Kansas. 
Burke Brothers Bnck Company, Fort Smith, Arkansas. 
Bttrton*Townsend Company, The, R. C. Burton, Zanesville, Ohio. 
Carlyle Paving Brick Company, Q. E. Carlyle, Portsmouth, Ohio. 
Clearfield Bride Manufacturing Company, Clearfield, Pennsylvania. 
Clearfield Clay Working Company, Clearfield. Pennsylvania. 
Cleveland Brick and Clay Company, F. M. Brady, Cleveland. Ohio. 
Clinton Paving Brick Company, J. W. Robb, Clinton, Indiana. 
Clymer Brick uoinpany, Ciymer, Pennsylvania. 
Coffesrville Shale Brick Company, Coffeyville, Kansas. 
Coffevville Vitrified Brick and Tue Company, Coffeyville, Kansas. 
Copeland*Inglis Shale Briok Company, Birmingham, Alabama. 
Corry Brick and Tile Company, D. Warren De liosay, Corry, Pennsylvania. 
Danville Brick Company, W. P. Whitney, Danville, Illinois. 
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Deckman-Duty Briek Company, C. J. Deokman, 8. M. Duty, CUvelaod. 

OUo. 
DenD:f-Reiiton Clay and Coal Company^ Seattle, Washington. 
Detroit Vitrified Brick Company, Detroit, Michigan. 
Du Bois-Butler Brick Company, Du Bois, Pennsylvania. 
Flint Brick and Coal Company, Des Moines, Iowa. 
Foster Sales Company, Bradford, Pennsylvania. 




Glen-Gery Brick and Cement Company, Reading, Pennsylvania. 

Gloninger and Maicwell, Pittsburgh, Pennsjjrlvania. 

Graves Shale Paving Brick Company. Birmin^am, Alabama. 

Hammond Fire Brick Company, T. I. Brett, Fairmont, West Virginia. 

Hankinson and Hagler, Augusta, Georgia. 

Harris Brick Company, Cincinnati, Omo. 

Hookins Valley Brick Company, L. J. Murphy, Nelsonville, Ohio. 

Hydraiuic Pressed Brick Company, St. Louis, Missouri. 

Independence Brick Companv, Independence^ iCansas. 

Indiana Paving Brick and Block Coinpany, Indianapolis, Indiana. 

Jamestown Paving Brick Company, .famestown. New York. 

Kelly Brick Company, Wm. P. Winder, Pennsylvania. 

Kline Brick Company, John, Wickliflfe, Ohio. 

Kushequa Brick Company, £. K. Kane, Kushequa, Pennsylvania. 

Layton Fire Clay Company, McKeesport, Pennsylvania. 

Lincoln Paving Block Company, G. O. French, Canton, Ohio. 

Los Aneeles Pressed Brick Compan^r, Los Angeles, California. 

Mack Manufacturing Company, Philadelphia, Pennsylvania. 

Marion Brick Works, Montesuma, Indiana. 

Martinsville Brick Company, Martinsville, Indiana. 

Massillon Brick Company, Massillon, Ohio. 

Mayer Brick Company. C. P., Bridgeville. Pennsylvania. 

McAvoy \^trified Bnck Company, 1345 Arch Street, Philadelphia, Penn- 
sylvania. 

Medora Shale Brick Company, C. C. McMillan, Medora, Indiana. 

Metropolitan Paving Brick Company, J. O. Barbour, Canton, Ohio. 

Michigan Vitrified Brick Company, Bay City, Michigan. 

Murphysboro Paving Brick Company, E. St. Loub, Illinois. 

Nelsonville Brick Company, C. H. Doan, Nelsonville, Ohio. 

Newburgh Brick and Clay Company, J. R. Zmunt, Clevelandj Ohio. 

New Hope Vitrified Brick Companv, New Hope, Pennsylvania. 

Noble Brick Company. Glenwooa, Ohio. 

Novelty Brick and Coal Company, Newcomerstown, Ohio. 

Oakluid Paving Brick Company, Decota, California. 

Patten Clay Company, Patten, Pennsylvania. 

Patterson Clay Products Company, Clearfield, Pennsylvania. 

Pennsylvania Clay Company, Pittsburgh, Pennsylvania. 

Peebles Paving Brick Company, F. L. Mannings, Portsmouth, Ohio. 

Pittsburgh Vitrified Paving and Building Bnck Company, Kansas City, 
Missouri. 

Poston, C. £., Attica, Indiana. 

Poston Paving Brick Company, J. M. Waugh, Crawfordsville, Indiana. 

Portsmouth Granite Brick Company, Firebrick, Kentucky. 

Puritan Brick Company, Hamaen, Ohio. 

Purington Paving Brick Company, Galesburg, Illinois. 

Re^iioldsville Bnck and Tile Company, Reynoldsville, Pennsylvania. 

Saginaw Paving Brick Company, Saginaw, Michigan. 
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8eio(o Fire Brick Company, C. W. Turner, Sciotoville, Ohio. 

Sharon Clay Products Company, W. C. Taylor, Sharon, Pennsylvania. 

Shawmut Paving Brick Company, Alfred Yates, Shawmut, Pennsyl- 

^ yania. 
Smith, Company, A. P., P. A. Smith, New Brighton, Pennsylvania. 
Soisson, Fire Brick Company, Joe., Bolivar, Pennsylvania. 
South Zanesville Sewer Pipe and Brick Company, J. C. Bolen, Jr., Zanes- 

ville. Ohio. 
Southern Clay Manufacturing Company, Chattanooga, Tennessee. 
Southern Fire Brick and Clay Company, Montesuma, Indiana. 
South Webster Brick and Tile Compan)r, South Webster, Ohio. 
Springfield Paving Brick Company, Springfield, Illinois. 
Standard Brick Company, Crawfords ville, Indiana. 
Standard Clay Company, Taooma, Washington. 
Standard Shsle Company, Youngsville. Pennsylvania. 
Standard Vitrified Brick Company, Coffeyville, Kansas. 
Sterling Brick Company, Olean, New York. 
Stipp, Peter, successor to Scranton Vitrified Brick Company, Scrantoo, 

Pennsylvania. 
Streator Paving Brick Company, E. F. Plumb, Streator, Illinois. 
Suburi>an Brick Commmy, Afoundsville, West Virginia. 
Terre Haute Vitrified Brick Company, J. M. Hoskins, Terre Haute, Indiana. 
Thorton Fire Brick Companv, D. R. Potter, Clarksburg, West Virginia. 
Thurber Brick ComjMtny, Thurber, Texas. 
Tidewater Paving Brick Company, Catskill, New York. 
Toronto Fire Clay Company, Toronto, Ohio. 

Trimble Brick Manufacturing Company, J. H. Simpson, Dayton, Ohio. 
Tulsa Brick Company, Tulsa, Oklahoma. 
Tuna Valley Pressed Brick Company, Bradford, Pennsylvania. 
United Brick Company, G. H. Francis, Greensburg, Pennsylvania. 
United Fire Brick Company, Uniontown, Pennsylvania. 
Vinton Brick Company, Dayton. Ohio. 
Vulcan Brick Company, Wellsville, Ohio. 
Wabash Clay Company, Veedersburg, Indiana. 

Watsontown Brick and Clay Products Company ^ataontown, Pennsylvania. 
Western Clay Manufacturing Company, C H. Brav, Helena, Montana. 
Westport Paving Brick Company. John W. Hall, Baltimore, Maryland. 
Windsor Brick Company, J. T. Windsor, Akron, Ohio. 
Windsor Brick and Tile Company, Sedalia, Missouri. 
Wooster Shale Brick Company, W. R. Bamhardt, Jr., Wooster, Ohio. 
Youngsville Brick and Tile Company, Bradford, Pennsylvania. 

Wood Paving Block ManvfacturerB 

American Creosoting Company, Marion, Illinois. 

American Creosoting Company, Louisville, Kentucky. 

American Creosoting Company, Newark, New Jersey. 

American Creosoting Company, 17 Battery Place, New York City. 

American Creosote Works, New Orleans, Louisiana. 

Ayer and Lord Tie Company, Argenta, Arkansas. 

Ayer and Lord Tie Company, Carbondale, Illinois. 

Ayer and Lord Tie Company, Grenada, Mississippi. 

Barber Asphalt Paving Company, Maurer, New Jersey. 

Canada Creosoting Company, Louisville. Kentucky. 

Chicago, Burlington and Quincy Railroad, Galesburg, Illinois. 

Chicago Creosoting Company, Chicago^linois. 

Colman Creosoting Company. Seattle. Washington. 
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Columbia Creosoting Company, Portland, Oregon. 

Compressed Wood Preserving Company, The, Cmcinnati, Ohio. 

Creosoted Wood Block Paving Company. New Orleans, Louisiana. 

Eppinger and Russell Company, Long Island City, New York. 

Great Northern Railway Companv, St. Paul, Minnesota. 

Gulfport Creosoting Company, Gulfport, Mississippi. 

Indiana Creosoting Company, Louisville, Kentucky. 

International Creosote and Construction Company, Beaumont, Texas. 

International Creosote and Construction Company, Texarkana, Texas. 

Jennison Wright Company, Toledo, Ohio. 

Kettle River Company, The, Madison, Illinois. 

Kettle River Company. The^ Sandstone, Minn. 

Louisville and Nashville Railroad Company, Louisville, Kentucky. 

Miohigan Wood Preserving Company, Pittsburgh, Pennsylvania. 

National Lumber and Creosotixig Company, Texarkan a, Arkansas. 

New Orleans Wood Preserving Company, New Orleans, Louisiana. 

Northern Pacific Railway, St. Paul, Minnesota. 

Oregon-Washington Railroad and Navigation Company, Portland, Oregon. 

Pennsylvania Railroad, Philadelphia, Pennsylvania. 

Pioneer Lumber and Creosoting Company, Ensley, Alabama. 

Pittsburgh Wood Preserving Company, Pittsbureh, Pennsylvania. 

Puget Sound Wood Preserving Company, Lowell, Washington. 

Republic Creosoting Company, Mobile, Alabama. 

Republic Creosoting Company, Indianapolis, Indiana. 

Republic Creosoting Company, Minneapolis, Minnesota. 

St. Paul and Taooma Lumber Company, Tacoma, Washington. 

Shreveport Creosoting Company, Shreveport, Louisiana. 

Southern Creosote Company, Ltd.« Slidell, Louisiana. 

Southern Pacific Railway, oan Francisco, California. 

Southern Paving Construction Company, Chattanoopa, Tennessee. 

Southern Wood Preserving Company, Atlanta, Georgia. 

U. 8. Wood Preserving Company, Norfolk, Virginia. 

Wyekoif Pipe Creosoting Company, Portsmouth, Virginia. 



TRADE NAMES 

Road Materiali 

Acme Asphalt: Trade name given to asphalt o«ni«Dt produced by Warrea 
Brother Company. S9 Temple Place, Boston, Massachusetts. 

AQn$co: A refined road tar manufactured by the Atlanta Gas Light Com- 
pany, Electric and Gas Building, Atlanta, GeDrKJa. 

Alpha: Brand of Alpha Portland Cement Company, Easton, Pennsylvaitia. 

AUen: Brand of Alsen's American Portland Cement Works, 46 Broadway, 
New York. 

Ametiean: Tar binders made by American Tar Products Company, 208 
South LaSalle Street, ChicaRO. 

Apollo: Steel sheets for culverts made by American Sheet and Tin Plate 
Company, Frick Building, Pittsburgh, Pennsylvania. 

Amico American Ingot /ron; Pure iron for rust resisting culverts. Ameri- 
can Rolling Mill Company, Mtddletown, Ohio. 

Armco: Annco iron culverts made by The Dixie Culvert and Metal Com- 
pany, Atlanta, Georgia. 

A»SalU>il: Gulf Refilling Company, 514 Battery Park, New York, New York. 
The trade name for several grades of fluid reduced petroleums for ui« 
in the surface treatment of roads. 

Aah Oroiie: Brand of Ash Grove Lime and Portland Cement Company, 
Kansas City, Missouri. 

Aiphalloitene: Alden Speare's Sons Company, Boston, Massachusetts. The 
trade name of several grades of reduced and residual petroleums and 
oil asphalt manufactured by this companv for use in hot and cold sur- 
face treatment and in the construction of roads. 

Aiphalt Black: For pavements. The Hastings Pavement Company, New 
York City. 

i4tlan(ic.' Aspnalts and oils produeed b^ The Ai 
SI44 Passyunk Avenue, Philadelphia. 

Allot: Brand of the Atlaa Portland Cement C 
New York. 

Altec: United States Asphalt Refining Compi 
York, New York. An asphalt i>roduoed t. 

Barrel!: Paving pitch, expansion joints and i 
Barrett Companjr, New York. 

Balk: Brand of Bath Portland Cement Compan; 
New Ji ■ 
■ar: Bran 
fornia. 

R'Tmndri Road Asphalt: Itarber Asphalt Pavin 
Pennsylvania. Fluted Bcrmudi>t l^ake as) 

Betsemar: Paving blocks produced by Bessei 

Youngstown, Ohio. 
Bieonar: Headley Good Roads Company, SOtb 

delphia, Pennsylvania. An amulBified bttu 

water and misid with Portland oeroent eo 



384 AMSRtCAN HIGHWAY ASSOCIATtON 

Northwestern: Brand of Northwestern States Portland Cement Company, 
Mason City, Iowa. 

OK: Brand of Oklahoma Portland Cement Company, Ada, Oklahoma. 

Old Style: Pitch filler made by American Tar Products Company, 208 
South La Salle Street, Chicago. 

Patton: Paving brick made by Patton Clay Manufacturing Company, 
Patton, Cambria County, Penns3rlvania. 

Pioneer: Asphalts containing gilsonite, made by The Pioneer Asphalt 
Company, Lawrenceville. Illinois. 

Portsmouth: Paving brick made by The Portsmouth Paving Brick Company, 
Portsmouth, Ohio. 

Poston: Paving brick made by C. E. Poston, Attica, Indiana. 

Progressive Culverts: Combination cast iron and corrugated Iron, also 
pure iron culvert pipe. Manufactured by American Culvert Manu- 
lacturine Company, Bucchel, Kentucky. 

Prudential: Asphalt produced by Prudential Oil Company, 17 Battery 
Place, New York. 

Red Ring: Brand of Portland Cement of Union Sand and Material Company, 
St. Louis, Missouri. 

Roadamite: National Roadamite Paving ^^P^^ Company, 2 and 3 H. W. 
Hellman Building, Los Angeles, Calif. Tne trade name for an asphaltio 
cement prepared from California petroleum. 

Rocmac: Rocmac Road Corporation of America, Cleveland, Ohio. A chemi- 
cal mixture containing silicate of soda, sugar, powdered limestone, and 
other ingredients with which the upper course in macadam or gravel 
construction is puddled. 

Royal: Brand of Dixie Portland Cement Company, Chattanooga, Ten- 
nessee. 

Sarco: Standard Asphalt and Rubber Company, 208 South La Salle Street, 
Chicago, Illinois. Several grades of aspnalt containing Gilsonite, 
for use in road construction. 

Sarcolithic: Standard Asphalt and Rubber Company, 208 South La Salle 
Street, Chicago, Illinois. The trade name for a form of pavement 
consisting of a graded crushed stone aggregate which is mixed with 
Sarco Asphaltic Cement. 

Shavmiut: Brand of Shawmut Vitrified Paving Brick Works, Shawmut, 
Pennsylvania. 

Socony: Brand name of asphalts, oils and fluxes of Standard Oil Company 
of New York, 26 Broaawav, New York. 

Solvay: Granulated calcium chloride produced by Semet-Solvay Company, 
Syracuse, New York. 

Standard: Standard Oil Company of New York, and Standard Oil Company 
of New Jersey, 26 Broadway, New York. "Standard Refined Mexican 
Asphalt/' "Standard Macadam Asphalt Binders," "Standard Asphalt 
Road Oils,'' prepared by these Companies for use in sheet asphalt pav- 
ing, bituminous macadam construction and cold surface treatment of 
macadam and gravel roads. 

Sterling: Paving brick made by Sterling Brick Company, Olean, New York. 

Tarite: The American Tar Company, Maiden, Massachusetts. A reBned 
coal tar product for use in road construction. "Tarite Asphalt" is a 
refined coal tar containing a certain percentage of oil asphalt. "Tar- 
ine," a refined tar preparation for use in construction work or in sur- 
face treatments. 

Tarvia: The Barrett Company, 17 Battery Place, New York, New York. 
A trade name of this Company for their tar products used for road 
purposes. "Tarvia A" for hot surface treatment : "Tarvia B" for cold 
surface treatment: "Tarvia X" for penetration or mixing method in 
road eonstruetion . 
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m«y be diluted uid used io the eurtace treatment of roads. 

Ttxaeo: John Baker, Jr., New York, Chicago, Boston, Philadelphia, Balti- 
more, Riehmondj BitmiDghiun, New Orleans, Buffalo, Albany, Miniie- 
apolis, Kansas City, Denver, Tampa and Toledo. All the Texaco rokd 
products are mariieted under the registered trade name "Texaro." 
They are "Texaco Road Oil for Cold Application." "Texaco Road Oil 
for Hot Application," "Texaco Liquid Asphalt," "Texaco Macadam 
Binder," "Texaco Road Asphalt." "Texaco Paving Filler," "Texaco 
Paving Cement." 

Toronto: PaTing brick produced by The Toronto Fire Clay Companj, 
Toronto, Ohio. 

TWntitad Liquid Atphall: Barber Aiphalt Paving Company, Land Title 
BuildiDK, Philadelphia, Pennsylvania. Natural liquid asphalt for the 
surface treatment of roads, obtained from the Island of Trinidad; "A" 
to be used cold; "B" to be applied hot. 

UgiU: The United Gas Improvement Company, Broad and Arch Str«et4. 
Philadelphia, Pennsylvania. The trade name (or fluid and semi-solia 
refined water-gu tar for uso in surface treatment and construction. 
"No. 1" ia applied cold as a dust layer; " So. 2" is applied hot for sur- 
face treatment; "No. 3" is recommended for construction b^ the pene- 
tration method; "No. 4" is recommended for construction by the 
mixing method. 

Union Partna AtpHal 

Mills Building, ! ... 

fomia crudes of between 12 and 16 gravity Beaume. 

[/titled: Paving brick made by The United Brick Company, Greensburg, 
Pennsylvania. 

I/nii>er(oI.' Brand of the Univeraal Portland Cement Company, 208 8outh 
LaSalle Street, Chicago, Illinois. 

Vtah: Brand of the Portland Cement Company of Utah, Salt Lake City, 
Utah. 

Vvteanile: Brand of the Vulcanite Portland Ceisent Company, L*Bd 
Title Building, Philadelphia, Pennaylvania. 

ITarrcmd; Warren Ilrothera Company, 59 Temple Place, Boston, Mbbk. 
chusetts. A modification of theoitulithio city pavement ad 
meet the traRic conditions of country roads. 

H'«s(ruintl«.' The Weatrumite Company, Whiting, Indiana: The 
Weatrumtte Company, Washington, D. C. An aqueous emi 
native bitumens used cold u a binder in rood construction it 
lowing ways: (1) By mixing method (2) By penetration me 
By Burfare treatment (4) As a dust layer. 

Road Machinery 

Ai-mt: Trade name given road machines, stene cruskera, Bcartl 

vator and portaole stone bins manufactured by the Am 

Machinery Company, Frankfort, New York. 
Aem*: Trade name given to metal nestable corrugated eulverl 

faotured by The Canton Culvert and Silo Company, Cante 
Ajttx: Trade name given to portable staam engines used for c 

enuher planta manufactured by tba A. B. Farquhar Compan 

Pennsylvania. 
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Apex: Revartibie dumping and iprtading ear. Eagla Wagon Company, 
Auburn, New York. 

AttanHe: Trade name nren to steam shoTele manufactured by tlie Bueyma 
Companv, South Milwaukee, Wisconsin. 

Atlapumh: Trade name ^^en to a gasoline pumping engine manufactured 
by the Harold L. Bond Company, 3^1 Atlantic Arenue, BoeUm, 
Massachusetts. 

Aurora: Trade nsme given to jaw rock crusher and dump wagon manu- 
factured by the Atstin-Westem Road Machinery Company, Karpen 
Building. Chicago, Illinois. 

AuBlin: Trade name given to motor rollers, gyratory crusher, sprinkler 
and reversible grader manufactured by the Austin-Western Road 
Machinery Company, Karpen Building, Chicago, Illinois. 

Auiiin^Cube: Trade name given to concrete mixer manufactured bv the 
Municipal Engineering and Contracting Company, Railway Excnange 
Building, Chicago, Illmois. 

Auitin Giant: Trade name given to grader manufactured by the Austin- 
Western Road Machinery Company^ Karpen Building, ChicagoJIlinois. 

Automatic Concrete Mixers: Gravity mixers, Hains- Weaver Patents. By 
Automatic Concrete Mixer Compuiy, Inc., 50 Church Street, New 
York City. 

Berger: Surveying instruments made by C. L. Berger and Sons, 37 Williams 
Street, 

Big Pour Oae Tractors: Emerson-Brantingham Implement Co., Rockford, 
Illinois. 

Blystone Batch Mixer: Concrete mixer. Manufactured by Blystone Manu- 
facturing Company, Csmbridge Springs, Pennsylvania. 

Bo$s: Wheelbarrows and scrapers made by The Kilboume and Jacobs 
Manufacturing Company, Columbus, Ohio. 

Bucyrue: Trade name given to a steam shovel manufactured by the Bucy- 
rus Company, South Milwaukee, Wisconsin. 

Buffalo Pitte: Trade name given Ddl. Cyl. Two-Speed Steel Gear Road 
Locomotives, Contractors Special Traction Engines, Contractors Gaso- 
line Tractors, Reversible Stone Spreading Cars—Steel Frame, Rever- 
sible Stone Spreading Cars— Wood Frame. Buffalo Pitts Road Freisht 
Cars, and Automobile Trailers. Buffalo Pitts Company, Buffalo, New 
York. 

Buffalo Pitts: Macadam, asphalt and tandem rollers, special tractors and 
road scarifiers made by Buffalo Steam Roller Company, Buffalo, N. Y. 

Busy Bee: Trade name given to hammer drills manufactured by the Kier- 
nan-Terry Drill Company, Woolworth Building, New York, New 
York. 

Butterfly. Bull Moose, BlectriC''Atr, Jackhamer, Levner'Ingersoll, SergeaiU: 
Trade name given to rock drills manufactured by the IngersoU-Rand 
Company, 11 Broadway, New York, New York. 

Calyx: Trade name given core drills manufactured by the Ingersoll-Rand 
Company, 11 Broadway. New York, New York. 

Case: Steam rollers, gas ana steam traction engines, road graders, drags, 
scrapers, rock crushers, elevators, screens, bins, etc. J. I. Case 
Threshing Machine Company, Racine, Wisconsin. 

Caterpillar: A traction engine with endless steel belt, replacing wheels, 

fiving additional traction in all soils. Holt Manufacturing Company, 
eoria, Illinois. 
Chamfrion: Road rollers, crushers and road machines built by The Good 

Roads Machinery Company, Inc., Kennett S<^uare, Pennsylvania. 
Chicago: Steel tape and leveling rods made by Chicago Steel Tape Com- 
pany, 6229 Cottage Grove Avenue, Chicago. 
Ctn^tfifuiftM; Concrete mixers made by Ideal Concrete Machinery Com- 
pany, fHaeinaati. 
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CUmax: Trade name siren to a steel revenible r<Mul maehine aad a roek 

enisher sold by tne Good Roads Machinery Company, Inc., Marathon, 

New York. 
Climax Jumbo: Trade name giren a heavy road machine sold by the Good 

Roads Machinery Company, Inc., Marathon, New York. 
Cotumhian: Trade name given to dump wagons and carts manufactured 

by the Columbia Wagon Company, Columbia, Pennsylvania. 
Colurnbus: Wheelbarrows and scrapers made by The KilDoume and Jacobs 

Manufacturing Company, Columbus, Ohio. 
Crown: Trade name given to sand rammers manufactvred by the Ingersoll* 

Rand Company, 11 Broadway. New York, New York. 
Cub: Scrapers made by The Kilboume and Jacobs Manufacturing Com* 

painr, Columbus, Ohio. 
Double Sliell: Trade name given to dryers manufactured by the Runles- 

Coles Engineering Companv^ 60 Church Street, New York, New York. 
Dreadnought: Road grader made by The Baker Manufacturing Company, 

Springfield, Illinois. 
Eagle Dump Waaon; Eagle Two Wheel Trailers; Eagle Four Wheel Trailere: 

The Eagle Wagon Works, Auburn, New York. 
Electric-Air: Trade name given to rock drills manufactured by the Inger- 

soll-Uand Company, 11 Broadway, New York, New York. 
Emerson Gas Tractors: Emerson-Brantingham Implement Co., Rockford, 

Illinois. 
Eolus: Wheelbarrows made by The Kilboume and Jacobs Manufacturing 

Company, Columbus, Ohio. 
Einyre: Road sprinklers and oilers made by E. D. Etnyre and Company, 

Oregon, Illinois. 
Eureka: Continuous concrete mixer, batch concrete mixers, mortar mixers, 

diaphragm pumping outfits. Eureka Machine Company, Lansing, 

Michigan. 
Everett: Trade name given to portable dump wagon box manufactured 

by the Everett Manufacturmg Company, Newark, New York. 
Fairbanks: Cement-testing apparatus and scales made by Fairbanks, 

Morse and Company, wO south Wabash Avenue, Chicago. 
Fairbanks-Morse: Air compressors, boilers, dynamos, engines, hoists. 

motors, pumps and traction engines made by Fairbanlu, Morse ana 

Company, 900 South Wabash Avenue, Chicago^ Illinois. 
Foots: Batch concrete mixer. Foote Manufactunng Company, Munda, 

New York. 
Force-Feed: Trade name given to the rock crusher manufactured by the 

Universal Crusher Company, Cedar Rapids. Iowa. 
Oalion: Road machinery and culverts made by The Gallon Iron Works and 

Manufacturing Company, Gallon, Ohio. 
Oarford: Motor trucks maae by The Qarford Motor Truck Company, 

Lima, Ohio. 
Giant: Road machines of the Stockland Road Machinery Company, 

Minneapolis, Minnesota. 
Glide: Trade name given to graders manufactured by the Glide Road 

Machine Company, Minneapolis. Minnesota. 
Hotchkiss: Steel forms for sidewalks, curbs, and posts made by Hotchkiss 

Lock Metal Form Company, Binghamton, New York. 
Huber: Road rollers, tractors, dump wagons, scarifiers and general road 

equipment. Huber Manufactunng Company, Marion, Ohio. 
HvnHs: Trade name given to scarifier, push brooms, street sweepers and 

general equipment for handling bituminous materials manufactured by 

the Chan. Hvass Company, Ea^t 18th and 19th Streets. Avenues A and 

H. New York, Xew York. 



888 AMERICAN HIOHWAT ASSOCIATION 

tmperialf Ingersoll'Rogler: Trade name given to air compressors manu* 
faotured by the Ingersoll-Rand Company, 11 Broadway, New York, 
New York. 

Imperial: Trade name given air hoists and motors manufactured by tht 
Ingersoll-Rand Company, 11 Broadway, New York, New York. 

Imperial: Trade name given to riveted corrugated metal culverts manu- 
factured by the Canton Culvert and Silo Company, Canton, Ohio. 

Jack of All Trades: Gasoline engines made by Fairbanks, Morse and Com- 
pany, 900 South Wabash Avenue, Chicago. 

Junior: Road machine built by Stockland Road Machinery Company, 
Minneapolis, Minnesota. 

Kelly: Motor trucks built by The Kelly-Springfield Motor Truck Company, 
Springfield, Ohio. 

K and J.: Wheelbarrows, scrapers and plows made by The Kilboume and 
Jacobs Manufacturing Company, Columbus, Ohio. 

Kinney: Oil distributor built by The Kinney Manufacturing Company, 
3529 Washin^on Street, Boston, Massachusetts. 

Koppel: Industrial and portable railway material made by Orenstein- 
Arthur Koppel Company, Koppel, Beaver County, Pennsylvania. 

tAnk: Conveyors for loading and unloading crushed stone, sand, etc., from 
cars or dump into wagons. Link Belt Company, Philadelphia, Penn- 
sylvania. 

Liille David: Trade name given riveting and chipping hammers and 
pneumatic drills manufactured by the Ingersoll-Rand Company, 11 
Broadway, New York, New York. 

LilUe Western: Trade name given to grader manufactured by the Austin- 
Western Road Machinery Company, Karpen Building, Chicago, Illi- 
nois. 

lAitle Winner: Trade name given a two-horse road machine sold by the 
Good Roads Machinery Company, Inc., Marathon, New York. 

Ldttle Yankee: Sub-^ade levelers made by The Ohio Road Machinery 
Company, Oberlin, Ohio. 

Lute: Surface heater for heating asphalt pavements at time of repair. 
Equitable Asphalt Maintenance Company, Kansas City, Missouri. 

Maney Four Wheel Scraper: Trade names given to grader and scraper man- 
ufactured by the Baker Manufacturing Company, Springfield, Illinois. 

Marion: Steam shovels, dredges and ballast unloaders built by The Marion 
Steam Shovel Company. 

Mikkola: Shovels made by The Conneaut Shovel Company, Conneaut, 
Ohio. 

Milbum^Blatt: Trade name given to dump wagon manufactured by tb« 
Milbum Wagon Company, Toledo, Ohio. 

Mogul: Trade name given to full line of oil burning engines and tractors 
sold by the International Harvester Company of America, Harvester 
Building, Chicago, Illinois. 

Monarch: Trade name given a combination roller and traction hauling 
engine sold by the Good Roads Machinery Company, Inc., Marathon, 
New York. 

New Bra: Trade name siven to elevating grader manufactured by the 
Austin-Western Road Machinery Company, Karpen Building, Chicago, 
Illinois. 

NewYork: Road rollers built by Port Huron Engine and Thresher Company, 
Port Huron, Michigan. 

Northfield: Drass, scrapers, graders, culverts and concrete mixers made by 
Northfield Iron Company, Northfield, Minnesota. 

Oherlin: Road drags made by The Ohio Road Machinery Company, Oberlin, 
Ohio. 
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Ohio: Road machines, scarifiera, gang rooter plows, aubgrade levelera» 
wheelers, graders, drags, dump boxes. Ohio Road Machinery Com- 
pany, Oberlin, Ohio. 

Olsen: Testing machines built by Tinius Olsen Testing Machine Company, 
500 North Twelfth Street, Philadelphia, Pennsylvania. 

Otto: Trade name given an engine manufactured by The Otto Gas Engine 
Works, 33rd and Walnut Streets, Philadelphia, Pennsylvania. 

Panama Line: Trade name given to road graders, road drags and cast iron 
culvert pipe manufactured by the F. B. Zieg Manufacturing Company, 
Fredericktown, Ohio. 

Pan-American: Wheelbarrows made by The Kilboume and Jacobs Manu- 
facturing Compan}^, Columbus, Ohio. 

Peerless: Traction engines, steam road rollers. Elmerson, Brantingham- 
Implement Company, Rockford, Illinois. 

Peerless: Motor trucks made by The Peerless Motor Car Company, Cleve- 
land, Ohio. 

Pennsylvania: Trade name given to crushers manufactured by the Penn- 
sylvania Crusher Company, Philadelphia, Pennsylvania. 

Pioneer: Trade name given to dump wagon manufactured by the Austiip- 
Western Road Machinery Company, Karpen Building, Chicago, Illi- 
nois. 

Pioneer: Gas traction engines built by Pioneer Tractor Manufacturing 
Company, Winona, Nunneapolis. 

Planet: Wheelbarrows made by The Kilboume and Jacobs Manufacturing 
Company, Columbus, Ohio. 

Ponv: Road machine built by Stockland Road Machinery Company, 
Minneapolis, Minnesota. 

Porcupine: Trade name, given a scarifier manufactured by the Universal 
Road Machinery Company, Kingston, New York. 

Port Huron: Trade name given to hauling engines, spreading and dumping 
cars manufactured by the Port Huron Engine St Thresher Company, 
Port Huron, Michigan. 

Port Huron: Trade name given a road roller manufactured by the Port 
Huron Engine & Thresher Company, Port Huron, Michigan. 

Reeves Gas Tractors: Emerson-Brantingham Implement Co., Rockford, 
Illinois. 

Reeves Traction Bngines: Emerson-Brantingham Implement Co., Rock- 
ford, Illinois. 

Reliance: Trade name given rock crusher elevators, screens, portable stone 
bins and improved street sweeper manufactured by the Universal 
Road Machinery Company, Kingston, New York. 

Hoad Kitig: Trade name given to a road grader and Adams Leaning 
Wheel Graders, manufactured by J. D. Adams k Company, Indian- 
a|K)li8. Indiana. 

Ronberg: Stiovcl made by The Conneaut Shovel Company, Conneaut, Ohio. 

Russell: Road machinery built by Russell Grader Manufacturing Company, 
Minneapolis, Minnesota. 

Scientific: Shovel made by The Conneaut Shovel Company, Conneaut, 
Ohio. 

Scioto: Wheelbarrows made b^ The Kilboume and Jacobs Manufacturing 
Company, Columbus, Ohio. 

Service: Motor trucks built by Service Motor Truck Company, Wabasb, 
Indiana. 

Shuart: Land grade made by The Ohio Road Machinery Company, Oberlin. 
Ohio. 

Shunk: Tlows made by Shunk Plow Company, Buoyrus, Ohio. 
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Simplex: Trade name ^ven to batch and eontinuous concrete mi sere 
manufactured by The Milee Manufacturing Company, Jackson, 
Michigan. 

Simplified Continuous Mixer: Trade name given to concrete mixer manu- 
factured by Besser Manufacturing Company, Alpena, Michigan. 

Smith: Rotary batch concrete mixers. T. L. Smith Company, Milwaukee, 
Wisconsin. 

Smith Chicago: Concrete mixer, batch type, rotary. Chicago Concrete 
Machinery Company, Milwaukee, Wisconsin. 

Speci(d: Road machine made by Btockland Road*Machinery Company, 
Minneapolis. Minnesota. 

SSS: Mixers ana pumps built by The Standard Scale and Supply Company, 
243 Water Street, rittsbur^, PennsyWania. 

Star: Wheelbarrows made by The Kilboume and Jacobs Manufacturing 
Company, Columbus, Ohio. 

Studebaker: Wagons, street sprinklers, sweepers and flushers, road oilers, 
dump wagons, boxes, carts, tank wagons, harness, automobiles, etc. 
Studebaker, South Bend, Indiana^ and Detroit, Michigan. 

Tarco: Trade name given to road oiling appliances manufactured by the 
Tarrant Manufacturing Company, Saratoga Springs. New York. 

Telsmith: Gyratory and jaw crushers, rock, ore and gravel handling 
equipment, raiith Engineering Works, Milwaukee, Wisconsin. 

Titan: TVade name given to full line of oil-burning engines and tractors 
sold by the International Harvester Company of America, Harvester 
Building, Chicago, Illinois. 

The Big^an^ttle: Trade name given to concrete mixers manufactured by 
the Jaeger Machine Company, Columbus, Ohio. 

The Standard: Trade name mixers and scales manufactured by the Stand- 
ard Scale and Supply Company, 243 Water Street, Pittsburgh, Pennsyl- 
vania. 

The Suequehanna: Trade name given to a dump wagon manufactured by 
the Columbia Wagon Company, Columbia, Pennsylvania. 

Thew: Steam shovels for road contractors built by The Thew Automatic 
Shovel Company, Lorain, Ohio. 

Troy: Wagons and trailers built by The Troy Wagon Works Company, 
Troy, Ohio. 

iOth Century Orader: Trade name given to grader and scraper manufactured 
by The Baker Manufacturing Company, Sprinsfiela, Illinois. 

Victor: Wheelbarrows made by The Kilboume and Jacobs Manufacturing 
Companv, Columbus, Ohio. 

Vortex: Trade name given to pump engine manufactured by the Lawrence 
Pump 4s Engine Company, Lawrence, Massachusetts. 

Vulcan: Trade names siven to steam shovels manufactured by the Buoyrus 
Company, South Milwaukee, Wisconsin. 

Watson: Dump wagons, trailers, etc. Watson Wagon Company, Canas- 
toU, New York. 

Western: Trade name given to elevating grader manufactured by the 
Austin-Western Road Machinery Company, Karpen Building, Chicago, 
Illinois. 

Western Special: Trade name given to grader manufactured by the Austin- 
Western Road Machinery Company, Karpen Building, Chicago, Illi- 
nois. 

Western Standard: Trade name given to grader manufactured by the 
Austin-Western Road Machinery Company, Karpen Building, Chicago, 
Illinois. 

Wonder: Concrete mixers made by Waterloo Cement Machinery Corpora- 
tion. 201 Vinton Street, Waterloo, Iowa. 



ROAD AND ALLIED ASSOCIATIONS 

Permanent IntemaHonal Aseociaiion of Road Congresses 

Officer. — ^M. Mahieu, secretary-general, 1 Avenue d'lena, Paris, 
France. 

1. Objbct and Orqanuation of thb Association 

ABnCLB I 

The object of the Permanent International Association of Road 
Congresses is to promote progress in the constructioni trafiSc and 
exploitation of rcMtds. 

It continues the work of the first International Road CJongress 
held in Paris in October, 1908. 

It accomplishes its object: 1, By organising Road Congresses; 
2, by publisning papers, proi^edings, and other documents; 3, by 
collecting the results of (a) tests carried out on roads; (b) labora- 
tory tests throughout the world on materials which are used or are 
suitable for road construction and maintenance; these tests may be 
either in the form of mere records collected by the Association or 
they may have been carried out by the Association itself or through 
its instrumentality. 

Its affairs are managed by a Permanent International Commis- 
sion. 

▲BTICLa II 

The Association consists of: 

1. Delegates of Governments and Corporations of all the coun- 
tries which subscribe annually to the Association. 

2. Private Members. 

Membership may be either permanent or temporary. 

Governments may appoint one official delegate, with a right 
to vote at every Congress, for each 250 francs of their annual 
subsidy. 

This amount is reduced to 100 francs for Corporations. 

Permanent Members are entitled to attend and vote at every 
Congress. 

Temporary members are entitled to attend the particular Con- 
gress they have join^, and they may vote on all questions which 
do not affect the Permanent Association itself. 

3. Honorary Members, nominated by the Permantnt Interna- 
tional Commission. 
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ABTICLB in 

1. A Permanent International Commission, with beadquar* 
ters at Paris, is at the head of the Association. 

2. A Permanent Council and an Executive Committee are 
appointed from amongst the Members of this Commission. 

ARTICLE IV 

The Permanent International Commission is composed of mem- 
bers belonging to the various countries represented in the Asso- 
ciation. Each country has the right to one representative for each 
1000 francs of its total annual subsidy. 

Provided, however, that the number of representatives from 
any one country shall not exceed 15 (fifteen), and that any coun- 
try which pays not less than 260 francs shall have the right 
to appoint one delegate.^ 

American Highway Association 

The American Highway Association was organized at Washing- 
ton, D. C, November 22, 1910. 

Its purposes are: 

To correlate and harmonize the efiforts of all existing organiza- 
tions working for road improvement. 

To arouse and stimulate sentiment for road improvement. 

To strive for wise, equitable and uniform road legislation in every 
State. 

To aid in bringing about efficient road administration in the 
States and their subdivisions, involving the introduction of skilled 
supervision and the elimination of politics from the management 
of the public roads. 

To seek continuous and systematic maintenance of all roads, 
the classification of all roads according to traffic requirements, 
payment of road taxes in cash, and adoption of the principle of 
State aid and State supervision. 

To advocate the correlation of all road construction so that the 
important roads of each county shall connect with those of the 
adjoining counties and the important roads of each State shall 
connect with those of adjoining States. 

To strive for the utilization of convict labor on works of public 
improvement, where that course is consistent with the local policy, 
so as to involve the least possible competition with, free labor, the 
utmost public bene lit, and a healthy moral and physical develop- 
ment of the convict. In many States these results can be attained 
by using the convicts on road work or the preparation of road 
materials. 

* For further iuformation address either the secretary general or ths 
American Highway Association. 
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CONBTITtmON 

AsncLB I 
Nam* 
Sbction 1. Tbe oaue of tbu orguiiiatiuD shall b« Tuk Amkhican 
HioBWAT Association. 

Abticli II 

Object 

Section 1. Tbe object of this Association is to barmODise and correlate 

all efforts for the improvement of the public roads, to the end that adequate 

and efficient systems of road conatruction. administration, aad maintenance 

may be adopted in all of the States. 

Articlb III 
Loeaiion 



Articlb IV 
AfcmbsriAip 

SnmuN 1 

.KMed of all t .^ ^ __ _ 

organiiatlon, or make written application to the Secretary and [lay annual 
dues for one year in advance, membenhip to begin with written acceptanos 
by the Secretary. 

6ko. 2. The associate membership shall consist of all members of Stats 
and other organisations for road improvement, codperating with this Asso- 
elatloD, providtd, that a roster of such membership shsll be Sled with the 
Sseretai? by said orcaniiation. 

Sec. 3. Ths sustuning membership shall consist of all persons or orgaai- 
aations who shall sign the roll of sustaininK membership at tbe orgsniaation 
ol this Association, or make written appTicatioD to the Secretary and pay 
annual dues for sustaining membership one year in advance^, membersnip 
to begin as soon as written acceptance shall have been receired from the 
Ssoretary. 

AftTICLB V 

Q^Eesrt 

Sbctiom 1. Tbe officers of this Association shall consist of a PrestdeDt, 
a Vice-President, a Treasurer, and a Board of Directors, cotiaJBting of the 
President and Vice-President of the Association and twenty-tbree addi> 
tional members, to be elected at tbe annual meetins of the Aisociation 
as hersioafter provided, and such other executive officers as may be ap- 
pointed by tbe Executive Committee. 

8»c. 2. The President, Vice-President, Tr™ "-> "-•»•-'- ni 

the Board of Directors shall be regular or si 
. Association, and Hhall be elected at the first reg 
thereafter, except that the members of the Boar 
shall be elected in three groups, the first to bold 

Sears, the second to hold office for a period of t 
otd office for a period of one year, vacancies o. 
nuftlly thereafter. 
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▲BnOLS VI 

Quorunu 

Section 1. A quorum of the Association shall coosist of fifty membert 
who shall be present in person. 

Sec. 2. A quorum of the Board of Directors shall consist of five members 
who shall be present in person. 

Sec. 3. A ouorum of the Executive Committee shall consist of a major- 
ity of its members. 

Article VII 

AmendmenU 

Section. 1. TheBy-Lawsof this Association may be altered or amended 
by the Board of Directors, at their discretion, provided, that such By-Laws 
shftli not conflict with the provisions of the Constitution. 

Fairfax Harrison, president; Logan Waller Page, vice-presi- 
dent; John Burke, treasurer; Leonard Tufts, chairman executive 
committee; Frank A. Vanderlip, chairman committee on member- 
ship; J. C. Hemphill, chairman committee on publicity; directors, 
James S. Harlan, chairman; Charles Whiting Baker, A. G. Batch- 
elder, W. T. Beatty, Charles D. Blaney, S. E. Bradt, R. D. Chapin, 
George W. Cooley, Richard H. Edmunds, Austin B. Fletcher, 
Fairfax Harrison, A. R. Johnson, L. E. Johnson, Joseph W. 
Jones, Clarence A. Kenyon, Bryan Lathrop, E. J. Mehren, James 
H. Macdonald, Thomas G. Norris, Logan Waller Page, Joseph 
Hyde Pratt, Henry G. Shirley. Wm. D. Sohier, Leonard Tufts, 
W. Tom Winn; Charles P. Light, field secretary. Offices, Colo- 
rado Building, 1341 G Street N. W., Washington, D. C. 

Publications 

Good Roads Year Book of the United States, 1912, 1913, 1914 and 1915. 
Addresses, Papers and Resolutions, American Road Congress, 1911, 1012, 

1913 and 1914. 
Good Roads Year Book, 1912, $1.00. 
Good Roads Year Book, 1913, $1.00. 
Good Roads Year Book, 1914, $1.00. 
Good Roads Year Book, 1915, $1.00. 
Proceedings of First American Road Congress, $1.00. (Held la Richmond, 

Virginia, November 20-23, 1911.) 
Proceedings of Second American Road Congress, $1.00. (Held in Atlantic 

City, N. J., September 30-October 5, 1912.) 
Proceedings of the Third American Road Congress, $1.00. (Held in Detroit, 

Michigan, September 29-Ootober 4, 1913.1 
Proceedings of the Fourth American Road Congress, $1.00. (Held in 

Atlanta, Georgia, November 9-14, 1914.) 
Proceedings of thePan-American Road Congress, $1.00. (Held in Oakland, 

California, September 13-17, 1915.) 
Bulletin 1. The relation of the contractor to the public official. C. A. 

Crane, Mcretary, The General Contractors' Association. 
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Bulletin 2. Modem methods of road surface preservation bv bituminous 
preparations. Chas. W. Ross^ superintendent of streets, Newton, Mass. 

Bulletin 3. Bond issues for road improvement. Hon. Lee McClung, treas- 
urer of the United States. 

Bulletin 4. Good roads and the cost of living. W. W. Finley, president, 
Southern Railway Company. 

Bulletin 5. Earth, sand-clav and similar materials, qualities and methods 
of application. W. S. Keller, State highway engineer of Alabama. 

Bulletin 6. Street pavements: their selection, care and maintenance. Bv 
Geo. W. Tillson, consulting engineer to the borough president. Borough 
of Brooklyn, New York City. 

Bulletin 7. Road administration. By Col. W. D. Sohier, chairman of the 
Massachusetts State Highway Commission. 

Bulletin A. The labor problem in road construction. By P. St. J. Wilson, 
State highway commissioner of Virginia. 

Bulletin 9. Bond issues for road improvement. By S. E. Bradt, member 
Illinois State bishway department. 

Bulletin 10. Systematizing the purchase of road materials and equipment. 
By Henry G. Shirley, chief engineer. State roads commission of Mary- 
land. 

Bulletin 11. Hishway accounting, with special reference to maintenanee. 
By Halbert r. Gillette, M. Am. Soc. C. E., chief editor of ''Engineering 
and Contracting." 

Bulletin 12. Unsurfaced roads. By W. S. Keller, State highway engineer of 
Alabama. 

Bulletin 13. The protection and upkeep of road equipment. By Daniel J. 
Hauer, construction economist ana consulting engineer. 

Bulletin 14. Waterway structures. By A. R. Hirst, State highway engi- 
neer of Wisconsin. 

Bulletin 15. Lei^al suggestions respecting road contracts. By William Law 
Bowman, C. E., LL. B., New York Bar. 

Bulletin 16. Treatment of worn out and ravelled macadam surfaces. Ad- 
dress of Col. K. A. Stevens, State highway commissioner of New Jersey. 

Bulletin 17. The Relection of materials for macadam roads. By Logao 
Waller Page, director U. S. Office of Public Roads. 

Bulletin 18. Concrete roads. By Hon. Frank F. Rogers, State highway 
commissioner of Michigan. 

Bulletin 19. Bituminous construction. By S. D. Foster, chief engineer 
Pennsylvania State highway commission. 

Bulletin 20. Educational field for highway departments. 

BjT Dr. Joseph Hjrde Pratt, State geologist of North Carolina. 

Bulletin 21 . Engineering supervision of road construction. 
By W. S. Keller, State nighway engineer of Alabama. 

Bulletin 22. Road economics. By J. E. Pennybacker, chief of road econom- 
ics, U. S. Office of Public Roads. 

Bulletin 23. State control of road work as a policy. 

By A. N. Johnson, chief engineer, bureau of municipal reeearoh. New 
York City. 

Bulletin 24. nights of way. 

B]^ Austin B. Fletcher, State highway engineer of California. 

Bulletin 25. Drainage structures. 

By W. E. Atkinson, State highway engineer of Louisiana. 

Bulletin 26. Grades and excavation. 

By A. D. Williams, chief engineer State roads comoussion of Wast 
Virginia. 

Bulletin 27. Light traffic roads. 

Bjr S. Percy Hooker, State superintendent of highwa>'8 of New Hamp- 
shire. 




BtilletiB 28. S el e cting tbe roads to be improved. 

Bj Fairfax Harriaon. president, 8oatoeni Railway CoaspaaT. 
Bulletin 29. Heainr tra^ roads. 

Bj Henry G. Shirley, eliief engineer, ^ate roads rmmmiaBon of Marjr- 
laad. 
Bulletin 90. Maintenance of earth roads. 

B)r George W. Cooley, State highway engineer of Minneaota. 
Bullettn 31. Maintenance of surfaced roads. 

By Col. William D. Sohier, chairman, Miwaihusftfs highway commia- 



Bullettn 32. System in road management. 

BjjT Cfaarlea J. B«mett, State hi^iway conwniwwonpr of Connecticut. 
Bulletin 33. Bituminous macadam by the cold mizius method. 

By Inring W. Patterson, chief engineer, Rhode Island State board of 

public roads. 
Bulletin 34. Conrict labor. 

By George P. Coleman, State highway commission^' of Viiipiiia. 
Sole, — Allpuhlications are sent free to members of the sssociation. The 
annual does for membership are $5.00. and cover a period of twelre months 
from date of payment. Remittance for either dues or publieattons should 
be made to John Burke, treasurer. 

American Assoeiaium of State Highway Officials 

The purpose of this organization is to study the various mate- 
riak for, and methods of construction and maintenance of, the 
roads of the United States; to exchange information and promote 
closer relations between State highway departments, with a view 
to establishing more uniform systems of l^;islation, administra- 
tion, construction and maintenance respecting roads, so as to in- 
crease efficiency in the work and conserve the capital invested in 
highways; to codperate in every possible way with the office of 
Public Roads and Riiral Engineering and similar federal bureaus 
in the consideration of road problems. 

Active membership is limited to State highway conmiissioners, 
chief engineers and other chief directing officials actively engaged 
in the administrative work of State hi^way departments or the 
United States government. Associate members are such assistant 
and deputy commissioners, assistant and resident engineers, and 
chief directing officials in the highway departments of other North 
American coimtries, as are proposed by active members. 

Honorary members are former active members who cease to be 
eligible for the latter rank, and the professors of highway engi- 
neering in accredited universities. The annual dues are %5 for 
active members, S3 for associate members, and $25 conmiutation 
fee for all active members in the highway department of any State. 

The officers are selected from the active members and no State 
can be represented by more than one officer. There are four special 
standing committees, executive, finance, tests and investigations, 
and standards. The committee on teats and investigations is 
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instructed to confer with highway departments and similar com* 
mittees of other organizations respecting tests and investigations 
of the value of different road materiak. The committee on stand- 
ards is instructed to codperate with State and Unit^ States 
departments and other organisations in establishing standard 
tyhea of construction and standard systems of maintenance. 

President, Henry G. Shirley. Chief Engineer, Maryland State 
Roads Commission, Baltimore, Md. ; vice-president, A. B. Fletcher, 
State Highway Engineer of California, Sacramento, Calif.; 
secretary, Dr. Joseph Hyde Pratt, State Engineer and Geol- 
ogist of North Carolina, Chapel Hill, N. C: treasurer, F. F. 
Rogers, State Highway Commissioner of Michigan, Lansing, 
Mich. Executive committee, G. P. Coleman, State Highway 
Commissioner of Virginia, Richmond, Va.; Col. Wm. D. Sohier, 
Chairman Massachxisetts Highway Commission, Boston, Mass.; 
Thomas H. MacDonald, Highway Engineer, Iowa State Highway 
Commission, Ames, Iowa; Col. E. A. Stevens, State Road Com- 
missioner of New Jersey, Trenton, N. J.; Lamar Cobb, State 
Engineer of Arizona, Phoenix, Ariz. Finance Conunittee, S. E. 
Bradt, secretary, Illinois State Highway Commission, Spring- 
field, 111.; W. S. Keller, State Highway Engineer of Alabama, 
Montgomery, Ala.; Paul D. Sargent, Chief Engineer, Maine 
State Highway Commission, Augusta, Me. ; Edwin Duffey, State 
Highway Commissioner of New York. 

American AtUomobUe AssociaHon 

Officers, — John A. Wilson, president, Franklin, Pa.; George C. 
Diehl, chairman good roads board, 575 Ellicott Square, Buffalo, 
N. Y.; A. G. Batchelder, chairman executive board, Riggs Build- 
ing, Washington, D. C. 

National Capitol Headquarters. — Riggs Building, Washington, 
D.C. 

New York City Headquarters.— ^7 Fifth Avenue, I^ew York. 

American Concrete InsHhUe 

Officers. — Leonard C. Wason, President Aberthaw Construc- 
tion Company, 27 School Street, Boston, Massachusetts, president; 
William K. Hatt, Professor of Civil Engineering, Purdue Univer- 
sity, Lafayette, Indiana, vice-president; Henry C. Turner, Presi- 
dent Turner Construction Company, 11 Broadway, New York 
City, vice-president; Robert W. Lesley, Pennsylvania Building, 
Philadelphia, Pennsylvania, treasurer; Walter S. Hynds, Atls^ 
Portland Cement Company, 30 Broad Street, New York, secre- 
tary; Richard L. Humphrey, Consulting Engineer, Harrison 
Building, Philadelphia, Pennsylvania, past president. 
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|'*if»/M/!yiW*jfc^ K'„.js>4.':v;/r.^, JP^5i&.if5rlvaiiiA. 

f Hjo^iii*/*, /:t»A*rr/',ftft, lUmtrd fJmrenhyf Cambridge, 

Oo i\u%(t/\hrf\ H;^y;»f*/A»i/'/tw for bri^k^ Edward Ortoo, Jr,, dttir- 
r^*ft?p, Oh^/ h'flit,*; (.fiiy^^ily, O/lij/flhm, O,; A, V, Blenun^er, 40th 

Off r*.ff%uihtr4 Hfr^^iiUf^AiUftm Aod TeirUi for Clflj and CemeDt 
;V w^f f^f;^: f(u/lA,|ph llmu^f chatmuuiy 170 Brottdwsy, New 
Vofk; K, J, FV/rt, ^^r-r^rtary, 215 Montague Street, BrooUyn, 
N>w Vofk, 

i>f\ Hf nn/lnfd T*wi*< and Hpcdficationji for Drain Tile: A. Mars- 
UfU, t'\\t%\nuM%f Iowa 8f ate Oilluge, Ame«, Iowa. 

Off Hl.Hfi/Jnrd 7Vtf.n for lifiad Materials: Logan Waller Page, 
rthairnmri, Offirj^t of Puhljc Itoad<<, Washington, D. C; Provost 
\\^\^mr^\, mu.rtAa,fyt ()tt\m of Public lloadi), Washington, D. C. 

/I merimn Society of Civil Engineer $ 

OJJU'tifn. I), h, (lorlUtAlf prcMident; Charles Warren Hunt, 
tiiU'tHnry, 

UwuUiwirterff. -220 West 67th Street, New York. 

I'urvotteM MO far om they relate to roads. — Investigation and discua- 
9\im or i^nthnical problems of road construction imd maintenance. 

American Sucidy of Engineering Contractors 

OJflrtirs. Pn^idont, Win. P. Carmichacl; first vice-president, 
•f(»hfi J. lOngliuh; nerond vico-nreHident, C). Lefebvre; secretary, J. 
H. Wdinllnntir, 44 Whitehall Street, New York; treasurer, G. A. 

Aiiociation of Amsrioan Portland Cement Manufaeiurere 

Offl^r«.— President, D. F. Affleck, president Universal Port- 
land Tf ment Co, ; vice-presidents, F. W. Kelley, president Hel- 
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derberg Portland C&nent Co., and Richard Hardy, president 
Dixie Portland Cement Co.; treasurer, G. S. Brown, president 
Alpha Portland Cement Co.; general manager, J. P. Beck. 

Htadquarten. — 111 West Washington Street, Chicago, 111. 

Objects. — ^To acquire and disseminate information concerning the 
best practice in the use of cement and concrete. 

To raise Uie standards of construction. 

To emphasise the necessity of careful attention to all details of 
construction and to the selection of such materials as will jntxluce 
the best results. 

To give to anyone requesting same, information they may desire 
on the proper use of cement and concrete. 

Asiociatian of State Highway Depatimenta 

Officere. — ^W. 8. Gearhart, president, Manhattan, Kan.; John H. 
Mullen, secretary^treasurer, Schubert Building, St. Paul, Minn. 

Canadian Highway Aasociation 

Offieersr—HaxL Thomas Twlotf Minister of Public Works, B. C, 
honorary president; W. J. ^rr, president, New Westminister, B. 
C, Frank E. Mutton Toronto, Ontario, vice-president; P. W. Luoe, 
New Westminister, B. C, secretary; T. S. Baxter, Vancouver, 
B. C, treasurer. 

Pwrpaee. — ^This organisation is not actively concerned with the 
actual oonsfcruotion imd improvement of roads, but work, is mainly 
abng educational lines. 

Canadian Society of Civil Engineers 

Officers. — O. H. Duggan, Montreal, president; R. A. Ross, 
Montreal, A. St. Laurent, Ottawa; T. H. White, Vancouver, 
vice-presidents; E. Marceau, Montreal, treasurer; C. H. McLeod, 
Montrc^, secretary. 

Committee on Roads and Pavements. — ^W. A. McLean, Depart- 
ment of Public Highways, Parliament Buildings, Toronto, On- 
tario, Chairman. 

Capital Highway Association 

Officers. — Leonard Tufts, president, Pinehurst, N. C; John R. 
MoQueen, secretary, Pinehurst, N. C. 

Farmers' National Congress 

Officers. — H. E. Stockbridge, Atlanta, Ga., president; R. H. 
Kirfay, Dallas atgr, HI., vice-president; O. D. Hill, Kendalia, W. 
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Va., secretary; D. K. Unsicker, Wright, Iowa, treasurer; John H. 
Kembdli Port Deposit, Md., legislative agent. 

Federaiion qf American MolorcydisU 

Officers. — ^President, A. B. Coffman, 345 Ohio Buildmg, Toledo, 
Ohio; secretary and treasurer, G. B. Gibson, Westboro, Mass. 

Purpose^.— Protesting against l^islation discriminating against 
motorcyclists, l^al aid in accident eases, protection against theft, 
encouragement of touring and supervision of racing. 

Inier^Mauniain Oood Roads Association 

Officers. — L. P. McCalla, Boise, Idaho, president; E. R. Mar- 
gou. Salt Lake City, Utah, vice-president; T. H. Burton. Nephi, 
Utah, secretary-treasurer; the chairman of the Board of Commis- 
sioners of each county in the States of Utah, Idaho, Montana, 
Wyoming, Nevada and Colorado, is a vice-president. 

Iniemaiional Association for Testing Materials 

Officers. — ^Dr. Ing. N. Belelubsky, 14a Bronnitskaja, Petrograd, 
Russia, president; M. G. C. Lloyd, 28 ^ctoria Street, London, 
England, M. A. Mesnager, 182 Rue de Rivoli, Paris, France, 
Robt. W. Hunt, 2200 Insurance Exchange, Chicago, HI., vice- 
presidents; Ernest Reitler, secretary-general, Nonibahnstrasse 
50, Vienna, Austria. 

Committee on Testing Materials for Roads. — ^M. A. Mesnager, 
president. 

Lincoln Highway AssociaHon 

Offijcers. — ^Henry B. Joy, Detroit, Mich., president; Carl G. 
Fbher, Indianapolis, Ind., vice-president; Roy D. Chapin, De- 
troit, Mich., vice-president; Austin F. Bement, secretary, De* 
troit, Mich.; Emory W. Clark, treasurer, Detroit, MicL 

Mas^axiiusMs Highway Association 

Officers. — ^Louis K. Rourke, 8 Beacon Street, Boston, Mass., 

f>resident; John M. Keyes, Concord, Mass., and John A. WU- 
iams, Framingham, Mass., vice-presidents; John M. McCarthy, 
15 Ashburton Place, Boston, secretary; Charles A. Brown, Wei- 
leslv, Mass., treasurer; Charles J. Bennett, Hartford^^ Conn., 
Richard A. Jones, Waltham, Mass., Henry A. Spates, 
ter, Mass., and John A. Gaffey, Meidford, Mass., direotOTs. 
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NaUonat Associaium of Sand and Gravd Producer$ 

Officers. — P. W. Renwick, Chicago Gravel Company, 343 S. 
Dearborn Street, Chicago, Illinois, president; H. M. Halliday, Hal- 
liday Sand Company, Cairo, Illinois, first vice-president; W. F« 
Bradley, Ohio and Michigan Sand and Gravel Company, ToledOi 
Ohio, second vice-president; H. F. Curtis, L3rman Sand Company, 
Omaha, Nebraska, third vice-president; Lee R. Witty, Wabadi 
Sand and Gravel Company, Terre Haute, Indiana, fourth vice- 
president. 

National Automobile Chamber qf Commerce 

Officers. — ^President, Charles Clifton; vic©-presid«it, Wilfred C. 
Leland; second vice-president, gasoline division, Hugh Chalmers; 
second vice-president, commercial vehidle division, Windsor T. 
White; second vice-president, electric vehicle division, H. H. 
Rice; secretary, R. D. Chapin; treasurer, George Pope; general 
manager, Alfred Reeves, 7 East 42d Street, New York. 

National Conference on Concrete Road Building 

Officers. — ^W. P. M. Goss, chairman; J. P. Beck, secretary, 111 
West Washington Street, Chicago, HI. 

National Orange 

Officers. — Oliver Wilson, master, Peoria, 111.; E. E. Chapman, 
Ludlow, Mass. 1^ lecturer; C. M. Freeman, secretary, Tippecanoe 
City, Ohio. C. S. Stetson, chairman executive committee, Greene, 
Maine. 

One of the Purposes. — ^The Grange is actively interested in the 
movement for better roads, particularly the movement for State 
and national legislation on tne subject. 

National Lime Manufacturers Association 

Officers. — ^William E. Carson, president, Riverton, \^rginia; 
Martin Deeley. first vice-president, Lee, Massachusetts; J. F. 
Pollock, second vice-president, Kansas City, Missoiu*i; A. H. 
Laumen, third vice-president. Pittsburgh, Pennsrjrlvania; Fred K. 
Irvine, secretary, Chicago, Illinois; C. W. S. Cobb, treasurer, St. 
Louis, Missouri. 

Executive Committee. — ^W. K Carson, chairman, ex-cfficio; 
Charles Warner, Wilmington, Delaware; Lawrence Hitchcock, 
develand, Ohio; Bernard L. McNulty» Mitchell, Indiana. 
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National Rural Letter Carriers' Aseociatian 

Officers. — George B. Eime, president, Willard, Missouri; Fred 
L. White, vice-president, Buckliead, Georgia; L. H. Wilson, secre- 
tary, Olivia, Minnesota; R. L. Gate, treasurer, Weatherford, 
Oklahoma; John R. Smith, Marshall, Michigan, L. M. Onyett, 
Fort Branch, Indiana, and S. A. Reynolds, Mlinter, Alabama, 
executive committee. 

National Paving Brick Manufachirers Association 



Oficers. — C. C. Blair, president, Youngstown, Ohio; J. W. 
Robb, vice-president, Glinton, Indiana; C. G. Barr, treasurer, 
Streator, Illinois; Will P. Blair, secretary, Gleveland, Ohio; H. H. 
MacDonald, assistant secretary, Gleveland, Ohio. Executive 
Board, G. C. Blair, Gharles J. Deckman and J. G. Barbour. 

Purposes. — ^The National Paving Brick Manufacturers 
tion of tUs coimtry was organised for the following purposes: 

1. A dissemination among its membership of t^shnical knowl- 
edge relating to the manufacture of their product. 

2. To bring to the attention of the public the merits of Vitrified 
Brick as a paving material. 

3. To influence to the greatest possible extent the proper con- 
struction of brick streets. 

4. For furnishing truthful and reliable information regarding 
other paving materials, and their comparative value as pavements 
when considered with brick pav^nents. 

New Santa Fe Trail Association 

Officers. — 0. M. Wilhite, Emporia, Kansas, president; G. H. 
Scott, Hutchinson, Kansas, secretary-treasiu'er; H. H. Taylor, 
Hutchinson, Kansas, official pilot. 

New York State Road Builders Association 

Officers. — John H. Gordon, Albany, New York, president; I. O, 
Gole, Rochester, New York, vice-president; Joseph W. Manion, 
Albany, New York, secretary; William G. Fox, Saratoga^New 
York, treasurer; John E. Johnson, Buffalo, New York, W. A. 
Greenfield, Homell, New York, T. H. Gill, Boston, Massachu- 
setts, Richard Hopkins, Troy, New York, and Thomas G. Brown, 
Schenectady, New York, trustees. 

Northwestern Road Congress 
QjEoer,— John A. Haze}wood, president, Jefferson, 
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QuAee^Miami IniemaUonal Highway AssoeiaHon 

Offieera. — ^Howard D. Hadley, president, Plattsburgh, New York, 
George A. Simard, vice-president, care Franco-American Chemical 
Company, Montreal, P. Q., Canada; N. M. Parrott, secretary, 
1204 Munsey Building, Baltimore, Md. 

Ozark TraiU Asaodatian 

Officers. — ^President, W. H. Harvey, Monte Ne, Arkansasjvice- 
preaidents, George Sengel, Fort Smith, Arkansas, J. I. Wolfe, 
Burlington, Kansas, E. J. Kling, Nevada, Missouri, Cyrus Avery, 
Tulsa, Oklahoma; secretary, Cnarles W. Fear, Joplin, Missouri; 
treasurer, Tom Ciumingham, Joplin, Missoiui ; general manager for 
Missouri and Arkansas, Prof. W. A. Weltmer, Nevada, Missouri; 
general numager for Kansas, George Guernsey, Jr., Independence, 
Kansas. 

Purpose. — ^To promote and mark connecting good roads in 
Arkansas, Kansas, Missouri and Oklahoma. About 600 miles of 
roads are now provided with markers. These markers are found 
to direct travel to the roads thus designated and make them main 
highways. 

San Diego-ArtMona Inierstaie Auxiliary of the Southern National 

Highway Aaeociation 

Officers. — ^Ed. Fletcher, San Diego, president; William B. Gross, 
San Diego, secretary. 

Santa Fe, Orand Canyon and Needles National Highway 

Association 

Officers. — Carl G. Krook, Kingman, Arixona, president; E. F. 
Thompson, Kingman, Arisona, secretary; M. L. Powers, Flag- 
staff, Ariiona, treasurer. 

Society for the Promotion of Engineering Education 

Offijcers. — ^H, S. Jaoobv, Cornell Universitv, Ithaca, New York, 
president; G. R. Chatbum, University of Nebraska, Lincoln, 
Nebraska; and F. H. Constant, Princeton University, Princeton, 
New Jersey, vice-presidents; F. L. Bishop, University of Pitts- 
burgh. Pittsburgh, Pennsylvania, secretaiy; W. O. Wiley, 432 
Fourth Avenue, New York City, treasurer; L. H. Harris, Univer- 
tity of Pittsbui^, Pittsburgh, Pennsylvania, assistant secretary. 
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Southern Appalachian Oood Roads Asaociaiion 

Officer$.—Joeeph Hyde Pratt, Chapel HiU| N. C, prestdeat and 
treasurer; C. B. Scott, Richmond, Va., secretary. 

Southern Commercial Congreee 

Officer$. — Duncan U. Fletcher, president; Clarence J. Owens, 
managing director; William H. Saunders, resident director, Cbas. 

D. Douglas, general counsel. 
Headquarters.—Southem Building, Washington, D. C. 
Ptirposea, — Relating to road improvement. To encourage the 

movement for the construction of good roads and for the extension 
of railroad and trolley transportation. 

Southern National Highway AesociaHon 

Officers. — Colonel Dell M. Potter of Clifton, Arizona, prerident: 
Colonel Bennehan Cameron of Stagville, North Carolina, general 
vice-president; D. R. Ellis of Clifton, Arizona, secretsry; and 

E. W. Jackson of San Diego, California, treasurer. 

Texas, Arkansas and Louisiana Highway Association 
Officer. — J. M. McHaney, preaident, Longview, Texas. 

Travelers Protective Association of America 



Officers. — C. F. Tomlinson, High Point, North Carolina, presi- 
dent; T. S. Logan, St. Louis, Missouri, secretary and treasurer. 

Oood Roads and Public Utilities Committee.— Dsji W. Sale, 
Lynchburg, Virginia, chairman. 

State and Local Organizations 

Alabama 

AUbsna Good Roads Anociation, John Graf t, prasident. Mobile. 
Alabama Aaaociatioo of Highway Engineers, It. P. Boyd, presidoot, Moal- 

gomery, Alabama. 
Alabama Convict Improvement Association, J. A. Rountree, ebairman, 

Birmingham. 
Birmingham-Monteomery Highway Association, W. 8. Keller, preddent^ 

Montgomery; Baraey M. Kobcrst, secretary, Clanton. 
Montgoroery-Lowndes-DaJlas Highway Asraciation, W. D. MeCurdy, 

president, Lowndesboro; J. T. Jackson, secretary, Benton. 
Deoatur-Birmingham Highway Association, M. L. Robertson, president, 

Cullman, Ala. ; J. D. Senig, secretary, Cullman, Ala. 
Talladega-Montgomery Highway Association, Judge J. £. Camp, chair- 
man, Talladega, Ala. 
Florence-Tuscaloosa Highway Association, Judge £• B. Alman, president, 

Tusoumbia. Ala. 
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Oilboa CouBtj Good Boftdt AMoeUtioOt W. T. Qoodl«t» MortUry, JMk- 

•onvUle. 
Clarke Comity Good Boftds Aitoeitttioii, A. B. Tiiekeri pretideiit, Thomae- 

Tille. 
Colbert Coimtj Good Boods AMoeUtioo, J. E. labell. preddent^ TuseumbU. 
DoUm County Good Roods AMoeUtton, Clif too turkpotriek, preeident, 

Cohabo. 
Elmore County Good Roads Association, H. H. Qolson, seoretary, Wetump- 

ka. 
Etowah County Good Roads Association, W. P. Arcber, president, Gadsden, 

J. L. Irrmg, secretary, Gadsden, 
fjranklin County Good Roads Association, J. Gassier, prsddent, R. F. D. 

Russellville: J. C. Norwood, secretary, RussellTilie. 
Henij County Good Roads Association, fion. J. R. Ward, president, Abbo* 

Houston County Good Roads Association. W. R. Flowers, oresident, Dotbaa. 
Jefferson County Good Roads Assoeiauon, John W. O'Neill, president^ 

Birmingham; J. A. Rountree, secretary-treasurer, Birmingham. 
Lauderdale County Good Roads Association, Florence. 
Madison Countv Rural Letter Carriers' Association, Arthur P. Dean, 

president, HuntsTiUe. 
TUIadep County Good Roads Association. A. L. BfcElderry, prsddent^ 

ArtMona 

Ariaona Good Roads Association, T. G. Norris, president^ Prescott; Bl A. 

Fraser, secretary, Prescott. 
Northern Ariaona Good Roads Association, E. F. Thompson, secretary, 

Kingman. 
Borderland Route Association, J. F. Myers, |»esident, Tucson; J. F. Gray, 

secretary. 
Warren District Club, Good Roads Coauaittee, John J. Bowen, chairman, 



MohaTo County Good Roads Association, Carl G. Krook, pr e s i d ent, King> 
man; E. F. Thompem, secretary«tressurer. 



Arkansas Good Roads and Drainage Association, C. M. Philpot, president. 

Pine Bluff. 
Little Rock*TsTarirana Hi^way Association, W. Y. Foster, prssident, Hope. 
&awf ord County Roads Association, Dr. J. S. Blakemore, fvesident, Van 

Boren. 
Northeast Arkansas and Southeast Missouri Good Roads Association, W. 

E. Snence, president, Piggott, Ark.; C. W. Hii^ifill, secretary. Para- 
could, Ark. 
Osark Thdls Association. W. H. Hanrey. president. Monte Ne, Ark. 
flharp County Good Roacb Association, Tliomas J. Wood, president, Erea* 

ing Shade. 
81. Francis County Branch of Memphis>Little Rock Hii^way Assoeiatioa, 

James Scott, prsddent, Forrest aty. 
Wash in gton County Good Roads Association, C. E. Pritehard, president^ 

F^jretterille. 
Woodruff County Good Roads Association, T. L. Gardner, Augusta. 

Califomia 
Amador County Good Roads Association, C. E. Janris, secretary, Jackson, 
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Inyo County Good Roads Club, W. L. Soott, Tenninal Hotel, San Fran* 
Cisco, Calif J Dr. G. B. Doyle, president. Bishop, Calif. 

Napa Countv Good Roads Association, F. A. Golds, president, Napa, 

Calif.; E. W. Bendley, secretary, Napa, Calif. 

Sonoma County Good Roads Club, D. D. Wacers, secretary, Santa Rosa. 
Calif. -• » .r, 

Tulare County Highway Association, W. P. Boone, secretary, Visalia, 
Calif. 

Colorado 

Arkansas, Rio Grande, Gunnison ft Grande River Highway Association, 

C. R. McLain, president. Canon City. 
Central Colorado Highway Association, L. E. Curtis, pussident, Colorado 

Springs. 
Colorado Good Roads Convention, L. E. Curtis, president, Colorado Springs; 

W. H. Emmons^ secretary, Chamber of C<unmeree Building, Denver. 
Colorado Road Builders Association, R. H. Higgins, president, Pueblo; 

E. E. Sommers, vice-president, Denver; T. W. Monell, secretary* 

treasurer. Montrose. 
Arapahoe County Good Roads Association, Littleton. 
El raso County Good Roads Association, Colorado Springs. 
Fremont County Good Roads Association, Canon City. 
JeflTeraon County Good Roads Association, Golden. 
La Plata County Good Roads Association, Chamber of Conuneroe, Durango. 
Las Animas Countv Good Roads Association. Trinidad. 
Lincoln Hiehway Association of Colorado, Leonard E. Curtis, president, 

Colorado Springs, Colo.; R. E. Lee Giles, secretary-treasurer, Mani- 



tou, Colo 

* Park County Good Roads Association, Fairplay. 
Pitkin County Good Roads Association, Aspen. 
Prowers County Good Roads Association, Holly. 
Rio Blanco County Good Roads Association, Meeker. 
San Juan County Good Roads Association, Chamber of Commeroe, Silver- 

ton. 
Weld County Good Roads Association, Ault ft Greeley. 

Conneetieui 

Association of Connecticut Road Builders, Hartford, Alfred H. Terry, 
president, Bridgeport; Robert E. Mitchell, vice-president, William- 
antic; R. J. Rose, secretary-treasurer, Hartford. 

Connecticut Good Roads Association, 902 Chapel St., Room 701, New 
Haven, Henry A. Bishop, president, Bridgeport; Don C. Seits, 1st 
vice-presidentM3reenwicn; Wallace F. Fenn, 2d vioe-president, Hart- 
ford; Georse W. Eames. 3d vice-president, Bridgeport; Philip Bond^ 
treasurer. New Haven; Charles Marcy Robinson, secretary, New Haven. 

Connecticut Road Officials Association, Alfred H. Terry, prssident, Bridge- 
port; R. J. Ross, Secretfury-treasurer, Hartford; W. £. Kennedy, vioe- 
president, Waterbury. 

Fairfield County: Reddms Protective League, Dan Beard, ohairmatty 
Redding; Charles H. Plump, secretary. Redding; J. B. Sanford« treas- 
urer. Redding. 

New Haven County: Waterbury Good Roads Association, George Tracy, 
president, Waterbury; W. B. Reynolds, secretary, Waterbury; F. 0. 
reabody, treasurer, Waterbury. 

DelatDar$ 
Delaware Good Roads Association, Laurel, Delaware. 
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Owrgia 

ic & Gulf Highway Aasoeifttion, Dr. Q. P. Folks, pretident, WftyeroM; 

C. Fort Andrews, seeret*ry, Waycross. 
Mttlafield Route Associfttion, Ueor^ A. Veaoh, president, Adams Park; 

W. H. Field, secretary, Cartersville. 
Central Route Association. Capt. H. H. Tift, president. Tifton. 
Qeorda-Alabama Good Roads Association, F. C. Lumpkin, president, 

Columbus. 
Georgia Federation of Road Authorities^ Wm. F. Eve, president. Augusta. 
Georgia Good Roads Club, Fred. L. White, president, Buekhead. 
If win Georgia Good Roads Association, A. N. Tumlin, president. Cave 

Springs. 
South Georgia Good Roads AssociatioiL L. V. Williams, president. Way- 
cross: C. F. Andrews, secretary, Waycross. 
Georgia Carolina Good Roads Association, E. J. Watson, president, Colum- 

bia. 8. C. 
Columbus. Harris County ft Pine Mountain Good Roads Association, 

R. L. Baldwin President, Waverly Hall, Georgia. 
Georgia Association of County Road Commissioners, W. T. Winn, presi- 

oent, Atlanta, Ga. ; Fred Houser^ secretary, Atlanta, Ga. 
North Georgia Good Roads Association, A. N\ Tumlin, president. Cave 

Springs, Ga. 
Chattahoochie County Good Roads Association, F. G. Lumpkin, presi- 
dent; L. J. Henderson, secretarjr, Columbus, Ga. 
Appling County Good Roads Association, W. H. Tilman, president, Sur- 

rency. 
Ben Hill Coonty Good Roads Club, J. G. Knapp, president, Fitigerald. 
Berrien County Good Roads Association, Dam. McCraney, president, 

Sparks. 
Brooks County Highway Improvement Association, H. W. Stubbs, presi- 
dent, Quitman. 
Butts County Good Roads Association, S. J. Smith, president, Jackson. 
Charlton County Good Roads Association, P. T. Osterman, president^ 

St. George. 
Clarke County Good Roads Association, Martin J. Abney, president, 

Athens. 
Clinch County Good Roads Assoeiation, J. T. Dame, president. Homer- 

▼ille. 
Crawford County Good Roads Association, S. H. Phelan, president, 

Roberta. 
Crisp County Good Roads Association, Dr. T. J. McArthur. president, 

Cordele. 
Dodge County Good Roads Association. Sol Herrman, president Eastman. 
Dooly County Good Roads Association, J. O. Heard, president, Vienna. 
Douglas County Good Roads Association, A. S. Gresnam, president, Doug- 

lasville. 
Elbert County Good Roads Association, L. M. Brown, president, R. P. D. 

S, Elberton. 
Fayette County Good Roads Association, A. O. Bloblock, president. Fay* 

etteviUe. 
Glascock County Good Roads Association, Albert Logue, president, Gibson. 
Glynn County Good Roads Association, Albert Fendig, president, Brun^ 

wick. 
Grad^ County Good Roads Association, W. B. Roddenberg, president, 

Qrseae County Good Roads Qub, W. P. MeWliorter. fvesideni, Woodville. 
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EtbnAun CooniT Good Roads Anodattoii, John Marthiy ptMidonty 

ClArk«0Tillt; W. 8. Inrfn, •ecroUry, CUrketiriUo. 
Hall County Good Rondt AMOcintion, J. M. Mundy, preddent, Qainetrfllo. 
Hart County Good Roadi AMoeia^on, L. 8. PrownM>retident, HartwoU. 
Houston County Good Roads Association, J. L. Fineber, presidanty Fi. 

Valley. 
Jaif Davis County Good Roads Association, N. L. Hatten, Haselhurst. 
Jaifsrson County Good Roads Association, W. J. Wrans, presidant, Wrens. 
Jackson County Good Roada Association, W. C. Davis, president, Com- 

niefce* 
Liberty County Good Roada Association, Dr. D. W. Baggs, preaideni, 

Ludowici. 
Merfweatber County Good Roada Asiociation, J. M. Barnes, president, 

Bullocbville. 
Monroe County Good Roads Association, Col. J. O. Persons, president, 

Forsytb. 
Newton County Good Roads Club. L. W. Jarman» president, Porterdale; 

J. H. Eobols. secretary. Covinaton. 
Nintb Ward and West DeKalb Good Roads Improvement Club, A 8. Hock, 

president, Kirkwood. 
Pierce County Good Roads Association. L. W. Root, president, Blaeksbear, 
Piedmont Hijuwav Association. Wm. Eberbart, prMideni, Cornelia. 
Pike County Good Roads Association. W. A. Stnokland, president, Concord. 
Pulaski County Good Roads Association, T. D. Walker, presideDt. Cocbran. 
Rabun County Good Roads Association, A. J. Duncan, president, Clayton. 
Richmond County Good Roads Association, D. C. Haynes, president, 

Augusta. 
Spalding County Good Roads Association, Hon. Roswell H. Drake, presi* 

dent, GriflBn. 
Taylor County Good Roads Association, W. D. Steed, president, Butler. 
Telfair County Good Roads AssociatioD, Capt. T. J. Stuitb, president, 

McRae. 
Tift County Good Roads Association, Capt. H. H. Tift, president, Tlfton; 

W. B. Farmer, secretary, Tifton. 
Turner County Good Roads Assoriation J. 8. Shingler, president, Asbbum, 
Upson County Good Roads Association, O. B. Clements, president, Yates- 

ville. 
Ware County Good Roads Association, Dr. G. P. Folks, president, Way* 

cross. 
Washington County Good Roads Association, C. H. Shephard. presideniy 

TenniUe. 
Wi^yne County Good Roada Association, W. J. Broadhurst, prosidenty 

Jesup. 

lUinau 

Illinois Bankers Associationj 8. E. Bradt. chairman, DeKalb. 
Illinois Commercial Federation, C. A. Kiler, chairman. Champaign. 
Illinois OflBoial Trans-Continental Route Association, Geo. £. Stocking; 

president, Roohelle; 8. F. Durga, secretary, DeKalb. 
Illinois Highway Improvement Association, Wm. Q. Edena, president, 

CentraiTrust Co., Chicago; R. J. Finnegan, secretary, 15 South Market 

St., Chicago. 
Bureau County Road Improvement Association, C. O. Brigham, president, 

Princeton; K. B. Seioel. secretary, Princeton. 
Clark County: Casey Good Roads Club, W. M. Abraham, secretary, Casey. 
Cumberland County National Road Association, P. J. Bowman, preaidenti 

Qreenup; & M. Bokard, secretary, Qraenup. 
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DaKalb County: Watemuui Co5perativa Good Roads Leftsuo, Dr. O. H. 
Wilkenson. president, Waterman; W. T. Wiltberger, secretary, Water- 
man. 

Effiingham County Good Roads Association, A. D. McCallen, prseidenii 
Effingham. 

Effingham Good Roads Club, J H Curry, sec^tary, Effingham. 

Henrv County: Galva Good Roads Improvement Association, John Miller* 
cnainnan, Galva. 

Jo Daviess County: Progressive Good Roads Club^ Dr. D. G. Smith, presi- 
dent, Elisabeth: C. A. Walters, secretary, Elisabeth. 

Macoupin County: Betsey Ann Association Ino., H. A. Heidemann, presi- 
dent. Brighton: Irvin M. Clark, secretary. Brighton. 

Randolph C-ouuty Uood Roa<1s Aiisociation. L. H. Paulter, Evansville. 

Rock Island County: Black Hawk Good Roads Association, D. W. Mat- 
thews, president, Milan. 

Rock Island County: Hiffhway Improvement Association, £. W. Wood- 
cock, secretary. Moline. 

8t Clair County: Good Roads Cooperative League, G. G. Book, president, 
Smithton. 

Washin^on County Good Roads Association, W. O. Weibe, president, 
Nashville. 

Indiana 

Oood Roads Association, T. L. Wheeler, secretary, Huntington. 

Indiana Association of County Commissioners d County Attorneys, Indian* 

apolis. 
Indiana Federated Commercial Clubs, Good Roads Committee, L. H. 

Lewis, secretary, Indianapolis. 
Indiana Uood Roaos Association, C. A. Kenyon, president. Meridian Life 

Building, Indianapolis. 
Indiana Letter CarrieiV Association, Good Roads Committee, W. J. Ward, 

chairman^ Carmel. 
Northern Indiana Good Roads Association, Aaron Jones, president, Soutk 

Bend; C. E. Cray bill, secretary. South Bend. 
Clark County: Fayette Township Good Roads Association, John Loesoh* 

secretary, Floyd Knobs. 
Hendricks Count^^: Plainfield Improvement League, Dr. Amos Carter^ 

president, Plainfield. 
Jefferson County Good Roads Aasociatioo, John McGregor, president, 

Madison. 
Carroll County: Delphi Branch Indiana Good Roads Association, James 

B. Engles, secretary, Delphi, Ind. 
Dekalb County: Auburn Branch Indiana Good Roads Association. W. H. 

Willenar, president. Auburn, Ind.; W. H. Sohaab, secretary, Aubuniy 

Ind. 
Delaware County: Muncie Branch Indiana Good Roads Association, Harry 

L. Kitselman, president, Muncie, Ind. 
Hamilton County : Noblesville Branch Indiana Good Roads Association, 

Newton W. Cowgill, secretary, Noblesville, Ind. 
Johnson County: Franklin Branch Indiana Good Roads Association, 

Robert A. Brown, president, Franklin, Ind.; Robert W. Wilson, see- 

retary. Franklin, Ind. 
Greenwood Branch Indiana Good Roads Association, H. A. Craig, presl* 

dent, Greenwood, Ind.; 8. E. Wright, secretary, Greenwood, Ind. 
Lake County: Hammond Branch Indiana Good Roads Association, A. M. 

Turner, president, Hammond, Ind. 



Monnn County: Martinsville Branch Indiana Goodjtqads Association, 
Odin R. Smith, preai' 
Martinsville, Ind. 



R. Smith, president, MartiiiBville, Ind.; O. C. Tooar, secretary. 
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BlooresTille Branch Indiana Good Roads Aaaociation, D. B. Johnaoa, 
presidenty MooresTiJla, Ind.; Goo. I. Raevea, secretary, Mooresrille, 

Steuben Coonty: Angola Branch Indiana Good Roads Association, F. A. 
Emerson, presid^t, Angola, Ind.; Gary £. Go veil, secretary, Angola, 
Ind. 

Idaho 



Ada Goonty Good Roads Association, K. P. McGalla, president, B<Hse, 

Idaho. 
Blaine Gounty Good Roads Association, Earl Fox, oresident, Hailey, Idaho. 
Ganvon Gounty: Nampa Highway District, O. u. Reinhardt, president. 

Nampa. Idaho. 
Fr«nont Gounty: Upper Snake Riyer Good Roads Assodation, Mark 

Austin, president. Rexburg, Idaho. 
Idaho Gounty Good Roads Araociation, Grangeville, Idaho. 

Iowa 

Ayr Line Association, Albert I. Smith, president. Mount Ayr; H. G. Beard, 
secretary, Mount Ayr, 



Blue Grass Road, Joe L. Lome president, Des Moines. 

Garson, I 
Secretary. ' 
Goundl Blufis, Sioux Gity A Spirit Lake Highway Association, Frank Patch* 



Gannon Ball Trail, Robert Garson. Iowa Git v. 
Gom Belt Highway, F. L. Hall. Secretary. Wefdon. 



president. Hartley. 
Des Moines-Fort Dodge A Spirit Lake Highway Association, J. F. Ford, 

secretary. Fort D<Mge. 
Des Moines Thresher Glub, W. L. Trueblood, president, Des Moines. 
'* Great White Way", Toy A. Stacy, secretary, Adair. 
Hawkeve Highway, Dr. H. M. Bradley, secretary, Manchester, 
Inter-State Trail Association, W. A. Hopkins, Lamoni. 
I-O-A Short Line, Ghas. F. Walling, presi'lent, Oskaloosa. 
Iowa Good Roads Association, Lafayette Young, Sr., president, Des Moines; 

Thos. H. MacDonald, secretary, Ames. 
Iowa Official Transcontinental Route (Lincoln Memorial Highway), W. F. 

Haskell, president, Gedar Rapids; W. G. Rollins, secretary, Denison. 
Iowa State Quarrymen's Association, James W. Burroughs, secretary, 

Marsballtown. 
North Iowa Pike Association, Wm. Hathom, secretary. Mason Gity. 
RiTsr-to-River Road Association, Bert N. Mills, secretary, Des Nloines. 
Waubonsie Trail, U. G. Reininger, president, Sioux Falls, S. D. 
Adams Gounty: Prescott Gommunity improvement Glub, H. M. Stanley, 

secretarv, Prescott. 
Black Hawk'Gounty Good Roads Glub, F. A. Ferg^uson. president. Waterloo. 
Buena VLita Gounty: Storm Lake-Okobogi Air Line, Scott Bradford, preai* 

dent, Storm Lake. 
Lee Gounty: Fort Ma<lison First Aviociation^ S. Atlee, president. Ft. 

Madison; J. R. Frailey, secretary, Ft. Madison. 
Lucas Gounty: Russell Boulevard Association. Algmer J. Allen, president, 

RuKsell. 
Guthrie County: Panora Speedway Association, W. G. Roberts, Panora» 

Iowa. 
Montgomery Gounty Highway Gommission, H. M. Howard, Red Oak, 

Iowa. 

Kansas 

Kansas State Good Roads Association, O. M. Wilhite, president, Emporia; 
G. J. Hinshaw, seoretaiy. Newton. 
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Kknsaa Engiiieeriiig Society, J. M. Meade, president, Topeka; T. J. Striek* 

ler, ■ecretary-treanurer, Topeka. 
Meridian Road ABsociation, John C. Nicholson, president, Newton. 
Kansas Divinion, W. W. Watson, president, Salina; 8. B. Jaokman, seere- 

tary, Minneapolis. 
Old SanU Fe Trail, T. W. Whiting, president, Ck>uneil QroTs; Frank A. 

Davis, secretary, Herinjgton. 
Golden Belt Road Association, C. M. Harger, president, Abilene; George 

Caldwell, secretary, Salina. 
Sunflower Trail, R. M. Anderson, president, Beloit; L. A. Mergen, secre- 
tary, Beloit. 
Oil Belt Route, H. W. Loy, president, Chanute; Herbert CaTaness, secretary 

Chanute. 
Tri-SUte Trail, H. O. Douglass, president, Oberlin; Chas. Sawyer, seere* 

tary*treasurer, Norton. 
The New SanU Fe Trail, R. H. Faxon, president. Garden City; C H. SeotI, 

secretary-treasurer, Hutchinson. 
Rock Island Highway, C. W. Cole, prendent, Newton; A. Q. Miller, seeie* 

tary-treasurer, Belleyille. 
Atchison County Good Roads Association, A. S. Drury, president, AtchI* 

eon: Alva Clapp, secretary, Atchison. 
Cloud County Good Roads Association, P. G. Harmon, sscretary-treasorer, 

Concordia. 
Geary County Good Roads Association, Dr. W. S. Yates, presidenti Jono- 

tlon City; O. B. Hutchings, secretary-treasurer. Junction City. 
Graham County Good Roads AJssociation, William Bums, president^ Bogiie; 

D. C. Green, secretary. Hill City. 
Montgomery County Good Roads Association, H. G. James, prssidenli 

Independence: Sam L. McMurtry. secretary. Independence. 
Cherryyale Good Roads Association, B. M. Cassbeer, president, Cherryrale; 

F. D. Moffett, secretary-treasurer, Cherryyale. 
Nemidia County: Goff Improyement Association, Chas. A. Richard, presi- 
dent, Goff; E. R. Holstone, secretArY* Goff. 
Shawnee County Good Roads Association, A. B. McGregor, presidenty 

Washington. 
Linn Good Roads Association, Henry Meierkord, secretary-treasurer, linn. 
Red Line Road Association, L. F. Davidson, president, Glasoo, Kaas.; 

W. F. Hughes, secretary. Plainyille, Kans. 
Canada, Kansas Citv and Gulf Road Association, F. O. Peiper, president, 

Paola, Kans. : Oscar Rice, secretary, Fort Scott, Kans. 
National Old Trails Road Association, T. W. Whiting, president. Council 

Grove. Kans.; W. H. Mott, secretary, Herington, fCans. 
Solomon Valley Highway Association, J. Q. Adams, president, Stockton, 

Kans.; I. R. Mort, secretary-treasurer. Hill City. Kans. 
The Kansas White Way, B. F. Morgan, president, Clay Center, Kans.; 

J. Ql Adams, secretary, Stockton, Kans. 
Neoeho Valley Good Roads Association, M. A. limbocker, president. Bur* 

lington, Kans.; S. D. Weaver, secretary-treasurer, Burlington, Kans. 
Corn Belt Road Association, M. S. McCreigAt, president, Oskaloosa, Kans. ; 

Dr. Watkins, secretary, Tonganoxie, &ans. 
Eastern Kansas Good Roads Association, J. Frank Smithi Pleasanton, 

Kans.; W. P. Conkey, secretary, P l easanton, Kans. 

Kentucky 

Kentucky Good Roads Association, R. J. McBrlde. president Louisyllle 
Times, Looisyiile; R. C Tervsli. 8scr«iary» F^rankfori. 
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Kentoeky Coantj Road Eimneen AMOciation. Guthrie Wilson, ipren- 

dent, Bsrdstown, Kv. : R. C. Terrell, chairman ezecutiye committee, 

FranJdort, Ky.; J. G. Baxter, aecretanr, Richmond, Ky.; J. F. Grimes, 

•eeretary executive committee, Frankfort, Ky. 
Breathitt County Good Roads Club, South Strong, president, Jackson, 

Ky^ Alfred Russell, secretary. Jackson, Ky. 
Knott County Good Roads Club, Judge R. M. Amburgy, president. Hind- 
man, Ky.; John M. Baker, secretanr, Hindman, Ky. 
Leslie County: Wooten Good Roads Club, W. M. Dixon, president, Wooten, 

Kyj Chester Dixon, secretary, Wooten, Ky. 
Leslie Countv Good Roads Club, Judge T. G. Lewis, president, Hyden, 

Ky.; R. L. Dixon, secretary, Hyden, Ky. 
Letcher County Good Roads Club, Judge U. T. Day, president. Whites- 

burg, Ky., L. £. Hawie, secretary, Whitesburs, Ky. 
Ferry County Good Roads Club, Judge J. G. Campbell, president, Hasard, 

Ky.; Rebel Martin, secretary, Hasard, Ky. 
Sootbem Kentucky Good Roads Association, N. R. Patterson, president, 

Pineyille; Miss Lena Rollins, secretary, Pinerille, George B. Reese^ 

treasurer, Pineville. 
Brsekenndge County Good Roads Association, W. J. Piggott, prendent, 

Irrington, Mrs. lU B. McGloth1an» secretary, Tndngton. 
Crittenden County i Good Roads Committee, Cari Henderson, president, 

Biarion; 0. T. Belt, secretary, Sheridan. 
Henry County C^tixens Leacue, Park C. Smith, president, Smithfield; B. 

A. Qullion, secretary. New Castle. 
Hopkins County Road Association. J. F. Gordon, president, MadisonTilto; 

G. W. Svpept, secretary, MadisonTille. 
Kenton County Good Roads AssociaUon, W. L. White, secretary, R.F.D. 1, 

Latonia. 
Knox County: Boone War Booster Band, J. T. Stamper, president. Bar* 

bourrille; W. H. McDonald, secretary. 
Larue County: Central Lincoln Road Club, Dr. J. C. Jones, president, 

Buffalo; W. G. Detam, secretary-treasurer, Hodeenville. 
McCracken County: Joint Committee of Board of Trade. Retail Merchants 

Association, and Automobile Club. B. Weille, chairman. Paducah. 
Padueah Road Association, C. W. Craig, president, Paducah; Ben Wrillie, 

secretary, Paducah. 
Glade EHstnct Good Roads Association, John L. Gay, president, Berea. 
Nelson County: Good Roads Association (Bloomfield,) Guthrie Wtbon, 

secretary. Bardstown. 
Roekcastle County: Boone Way Booster Band, W. H. Fish, president, 

Mt. Vernon; James Maret, secretary-treasurer, Mt. Vernon. 
Rowan County Good Roads Association, S. M. Bradley, presrident, More- 
head; B. 8. Wilson, secretary, Morebead; H. H. Caudill, treasurer, 

Morebead. 
Todd County Good Roads Association, George Snadon, chairman, Guthrie; 

Georae Weathers, secretary. ESkton. 
Warren County Good Roads Association, Dr. Jos. N. MeCormack, pren- 

dent. Bowling Green. 
Whitley County Good Roads Organisation, S. Stanfill, chairman, Williams- 
burg; H. C. Gillis, secretary. 

Louiiiana 

Louisiana Good Roads Association, P. M. Milner, president, Hibemia 
Bank Bldg., New Orleans, La.; W. E. Atkinson, ex-officio vice presi- 
dents State bi^way engineer. New Orleans, La. ; nine vice-presidents, 
one from ea^ congressional district. 
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Allan Parish Good Rotds AaBOoUtion, Dr. M. V. HtrgroTO, prendoni. 

Oakdala, La. 
81. Tammany Pariah: Good Roada Conmiittaa, E. J. Domarqua, Jr., ohair^ 

man. Covington. La.; R. L. Aubart. aaoratary, Covington, La. 
Baton Rouga-Naw Orlaans Good Roaoa Aaaoaiation, F. B. MaQiiaaty« 

saerata^, Baton Rouge. 
Aaadia Parish Good Roans Asaoaiation, H. E. Lawis, praaidant, Crowlay. 
Caleasiau Parish Good Roads Association, Dr. J. M. Ways, prsaidant, 

Kindar. 
Ibaria Parish Good Roads Association, Dr. Guy Shaw, prsaidant, Loiaau* 

▼ilia. 
OuaehiU Parish: East Sida Road Committaa, lector C. Barringar, aaara- 

tary. Monroa. 
8t. Landry Parish Good Roads Aasociatioa, Jas. O. Chaehara, praaidant, 

Opalousaa. 

Maine 

Aroostook Conntv Good Roads Association, Howard W. Safford, praaidant. 

Mars Hill; Mirhaal M. Clarka, aaoratary, Houlton. 
Knox Countv Automobila A Good Roads Association, A. 8. Littlafiald, 

praaidant. Rockland. 
Piscataquis Countv Good Roads Association, E. E. Whitnay, praaidant, 

Dovar : C. £. Kimball, aaeratary*traasurar. Dovar. 
Kannabunk Good Roads Association, Dr. Frank M. Ross, praaidant, Kanna- 

bunk; F^ank W. Bonaar, aacratary. 

Maryland 

Baltimora County Good Roads Association, J. Frank Shiplav, praaidant, 

Gwynbrook; D. Frank Shambargar, aacratary, 1607 MoCulloh St., 

Baltimora. 
Baltimora Enginaars' Club. J. H. Milbum, c/o B. ft O. R. R. Co., praaidant; 

Baltimora, H C. Williar, aacratary, e/o Paving Commission, Baltimora. 
Arlington Improvamant Amociation, Chas. T. Coekay, Jr., prsaidant, 

Arlington. 
Balair Road Improvamant ft Protactiva Association, Dr. A. L. Wilkinson, 

praaidant, Raspaburg. 
Cantral Park Improvamant Association, R. H. Williams, prsaidant, 619 

Gaithar building, Baltimore. 
Catonsvilla Naighborhood Improvamant Association, John Hubnar, praai* 

dant. Catonsvilla. 
East Arlington Improvamant Association, Chas. Goldaisan, pra ai dant, 

Arlington. 
Oovans Improvamant Association. Dr. E. M. Duncan, prsaidant, Govana. 
Good Roarlfl Association. Mator John I. Yallott, praiiiaant, Towaon. 



Graan Spring Park ft Pirolico Road Improvamant Aasoeiatioo, Wm. O. 

Hankel, prasident. 1021 Light Straat. Baltimora. 
Hsdatborpe Protactiva ft Improvamant Association, Dr. Frad V. Baitlar, 



prasidant, Halathorpa. 
Hamilton Improvamant Association, William McCallistar, prsaidant, 

Hamilton. 
Havward Improvamant Association. W. O. Smith, prsaidant. Arlinctoo. 
Habbvilla Improvement Association, Wm. F. Pial, Jr., nreaiaant, HabbviUa* 
Haraford Improvement Association, Dr. Frad O. Mitahall, praaidant, 

Glancoa. 
Hillsdale Improvamant Association, E. 8. Huttoib presidattt, Hilladala. 
Howard Park Improvamant Association, Louis MoQar, pcasidant, 111 UgM 

St., Baltimore. 
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Luudowoa ImproYMMnt AModfttion, J. D. W. lindquirt, pnridaot, 

Lnnsdowiu. 
LkurftTiile ImpioveiiMnt AnociKtion, Frederick Evau, prandent, LMir»< 

ville. 
Lutherrille ImpTOTement Anodfttion, J. Robert Wood, preddent, Lutber- 

▼ills. 
Mufale Hill ImproTemBnt AasocikUon, Qflorge Jeoaup, preddont, Coekesri- 

ville. 
Mt. WubiDKtoD Inproveinent AaaociBtion, Fnnk J. LaMotte, preildent, 

Mt. WmshuiKtan. 
OranRerille ImproTement Aaaociktion, M. P. Ebftugh, prandent, OtM>|^ 

viHe, 
Pftrk Eeighta Pimlieo and Arlington ImproTsment ft— oniitinn. John 

TruDor, president, 877 N. Howard St., Baltimore. 
Parkville Improvement Aeeociation, Thomai F. MallonM, pnddent, 

Parkville. 



Upper Falls Improvement Asaociation, Edward Reynoldi, prieaident. 

Upper Falla. 
Windsor Hills Improvement Association, Bev. W. A. Crawford Fnrt, 

president, Windsor Hills. 
Chase Improvement Association^. B. Braiier, president. Chase. 
Neichborhood Association of Highlandtown and Canton, Townley B. 



eight 



_., Helena Improvement Association, Harry" lilarehant, preaitlent, '_.. 

Woodtawn Improvement Association, G. L.Ellis, prewdent, 818 W-Mulbeny 

St^ Baltimore. 
Cecil County: Committee on Repair and Maintenance of Roads, S. O. 

Ensland, R. H. Logan, Joseph T. Craves, all of North East, Md. 
Harford County Road Lea^e, J. W. Davis, secretary, Rocks, Md. 
Cecil County Fanners' Civic and Business Association, W. R. Cumtob, 
■■■•"■'■ -■ - ■ \, North East. 

. . __. Aas. V 

East New Market; W. A. Percy, secretary, Vienna. 

Mtutaehutell* 

Massachusetts Highway Aeeociation. Louis K.Rourke, president, Boston; 

John M. McCarthy, aecretary, IG Asbburton Place, Boston. 
Essex County Associated Boards of Trade, Committee on Highways, John 

F. Browning, chairman, 418 Lafayette St., Salem. 
Hampden County Improvemeot League, Horace A. Moaea, president, 

Russell; John A. Soheuerle, general secretary, Maasaaoit Building 

Springfield. 

liichisan 

Ukhigan Good Roads Association, P. T. Colgrove, president, Haatinp; 
* * *DdereOD, secretary, Hastinn. 

n Michigan Development Bureau, Vet 8. Maloney, praddenl^ 
gan; T. P. Mareton, Eecretary-manaser, Bay City, 
chisan Development Bureau, D. H. Day, preaident, Qlan HaTaa; 
GiBaon, secretary , Ttarerae City. 
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LaIm HuroD Shore Good Roftdf Attociation, J. R. Snody, presHent* Onaway ; 

John Simmons, secretary, Alpena; road comminsioner, H. K. Gustm, 

Alpena. 
West Michigan Pike Association, Dr. Wm. DeKleine, president, Grand 

Hayenj Kiohard M. Hoffman, secretary •treasurer, Manistee. 
Western Michigan Lakeshore Highway Asociation, Lee H. Trott, president, 

Muskegon; William De Kleine, serretary. Grand Haven. 
Trunk Highway Aasociation, W. F. Johnson, ^erretary. Roscommon. 
Berrien Uounty Good Roads Association, J. M. Ball, president, St. JosefA; 

I. W. Allen, secretary, St. Joseph. 
Montcalm County: Stanton Good Roads Association, M. W. Stevenson, 

president, Stanton; D. A. Towie, secretary. Stanton. 
Shendan Good Roads Assoeiation, C. H. Clement, president, Sheridan; 

A. E. Stebbins, secretary, i'^tebbins. 
Wexford County Good Roads .\Bsociation, D. B. Kelley, president, Cadillac; 

Henry Knowlton, secretary, Cadillac. 

Minne$ota 

Minnesota Road Makers' Association, John H. Mullen, secretary, St. 

Paul. 
State High ^ay Association, Geo. W. Cooley, secretary, St. Paul. 
Aitkin County: Aitkin Development Association, Mr. Warner, president, 

Aitkin. 
Brown County: Springfield Good Roads and Development Association, 

Springfield. 
Carlton County Development Association, Carlton. 
Crow Wing County: Northern Development Association, C. A. Albright, 

president, Crow Wing. 
Hennepin County: Minneapolis Civic and Commerce Association, Douglas 

A. Fiske, president, Minneapolis; Howard Strong, secretary, Minne- 
apolis. 
LeSuer County: Elysian Good Roads Association, C. Gologan, president, 

Elysian. 
LeSuer Good Roads Association, Oscar Swenson, president, Le Suer. 
New Prague Good Roads Association, J. F. Wraybeck, secretary. New 

Prague. 
Nicollet County Good Roads Association, A. J. Potts, president, Nicollet. 
Rice Countv: Lonsdale Good Roads Association, A. J. Sroisek, president, 

Lonsdale. 
Seott County Good Roads Association, J. H. Moore, president, Jordon; 

J. G. Casey, secretary, Jordan. 
Steele County: Good Roads Association, Fred Jurgenson, secretary. Bloom* 

ing Prairie. 
Waseka County: Janesville Good Roads Association, Mr. Bardon. president 

Janesville. 
New Richland Good Roads Association, M. A. Hodgkins, president. New 

Richland. 
Waseka Good Roads Association, Dr. Blanchard, president, Waseka. 



State Highway Assoeiation, C. C. Dunn, president, Corinth; M. L. BIpler, 

secretary, Biloxi. 
Adams County Good Roads Committee, P. W. Mulverhill, secretary, Nat- 

chei. 
Alcorn County: Good Roads Association, R. L. Young, president, Corinth; 

W. D. StripUa, seeretary, Corinth. 
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Chickasaw County Good Roads Committae, J. 8. Rowe, eh^rmao, OkoloBA; 

P. M. Elliott, secretary, Okolona. 
Coahoma County: Good Koads Association, H. H. Hopsim, ehainnan, 

Clarksdale; P. G. Win^eld, secretary, Clarksdale. 
Porest County Good Roads Commission, J. K. Denham, chairman, Hatties- 

burg. 
Harrison County Road Association, J. H. Ixmg, pteddent, PaM Christian; 

M. P. Bouslog, secretary, GuUport. 
Harrison County: Good Roans Committee, G. W. Graysmi, president, 

Biloxi; S. M. Tracy, secretary, Biloxi. 
Hinds County: Executive Committee, Eartt and West Highway Association, 

Edgar S. Wilson, chairman^ Jackson. 
Lauderdale County Road Association, W. P. Moore, Enfrineer. Meridian. 
Lincoln County Highway Commission, H. Cassidy, president, Broolchaven; 

Estus Smith, secretary, Brookhaven. 
Marshall County Road Committee, W. B. Bradberry, president, Holly 

Springs; John E. Anderson, secretary, Holly Springs. 
Montgomery County Road Commission. Henry Hart, chairman, Winona. 
Newton County: Good Roads League, W. V. Pant, president, Newton, 
Warren County Road Association, J. W. Tucker, president, Vicksburg; 

J. H Adams, secretar^r, Vicksburg. 
Yasoo County Road Association, E. L. Tarry, secretary, Yasoo City. 

Missouri 

Cannon Ball Trail Association, Jas. R. Bowsher, president, Leon; Chas. D. 

Davis, secretary, Princeton. 
Capitol Route State Highway Association, J. H. Bothwell, president, 

Sedalia: M. V. Carrol^ secretary, Sedalia. 
Highway Engineers Association of Missouri, E. P. C. Harding, president, 

Jefferson City; Howard M. Shirkey, secretary, Richmond. 
Missouri Association of County Judges, G. W. Pine, president, Palmyra; 

Curtis Hill, secretary, Columbia. 
Missouri Highway Association, Roy P. Britton, president, St. Louis; J. B. 

GriffSj secretary, Joplin. 
North Missouri Cross State Highway Association^ George Robertson, 

president, Mexico; John P. Morton, secretary, Richmond. 
Missouri Good Roads Association, E. E, E. McJimsey, president, Spring- 
field; M. V. Carroll, secretarv, Sedalia. 
Old Trails Road Association, Walter Williams, president, Columbia; B. A. 

Mitchell, secretary, Marshall. 
Sedalia-Sprinfffield Highway Association, W. 8. Jackson, president, War- 
saw; M. V. Carroll, secretary. Sedalia. 
Short Line Route Association, W. R. Littell, president, Tarkio; P. 8. Travis, 

secretary, Tarkio. 
St. Joe-Des Moines Interstate Trail Association, W. A. Hopkins, president, 

Lamoni; Dan'l Anderson, secretary, Lamoni. la. 
St. Joe-Des Moines Ayr Line Association, A. I. Smith, prerident, Mt« Ayr; 

H. C. Beard, secretary, Mt. Ayr, la. 
The Brotherhood of Good Road Draggeri. Q. W. Batterson, prsaideni. 

Sturgeon; Omar D. Gray, secretary. Sturgeon. 
Barry County Gooii Roads Association, J. P. Normond, president, Monett; 

Bert Robbini9, Secretary, Cassville. 
Barton County Good Roads Association, W. J. Evilsiser, president, Lamar; 

James Graham, secretary-treasurer. Lamar. 
Cass County: Westline Good Roads Association, G. W. Stark, secretary, 

Westline. 
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DftTlMi Coantv Oood Roads Anociation, George A. Iddlnn. pTeaidanli 

R.F.D. 4, Pattonaburffb : Harvey B. Miller, secretary, Gallatin. 
Franklin County Good Roads Association of St. Clair, C. E. Briogleb» 

president, 8t. Clair; Dr. W. E. Kitcbell, secretary. St. Oair. 
Howard County: Charitoo Township Good Roads Association, Owen Harrl* 

sonM)resident, Glasgow; E. W. Price, Secretary, Glasgow. 
Jasper County 305 Day Road Club, J. D. Clarkson, president, Cartbage; 

Cbas. A. Blair, secretary. Carthage. 
P^rry County Good Roads Association, Robert H. Hudson, president, 

St. Marvs; J. F. DeLassus, secretary, Crosstown. 
8L Louis County Highwsy and Waterway Association, Gottlieb Bayer, 

president; Chesterfield, Fred Mueller, secretary, Clayton. 
St. Louis County Olivet te-Stratman Improvement AsiM>ciation, M. B. 

Greensfelder. president. Clayton; H. H. Elbring, secretary, Clayton. 
Vernon County: Nevada Good Roads Club, R. A. Buckner, president, 

Neyada; J. M. Claek, secretary, Nevada. 

Montana 

Montana Good Roads Congress, Mr. Brown, president, Great Falls; P. N. 

Bemanl, secretary, KaliKpell, 
Committee on State Road Project, Montana Society of Engineers, Clinton 

H. Moore, secretary, Butte. 
Cascade County Good Roads Association, A. R. Wheeler, president, Qreal 

Falls: Walter S. Clark. secreUry, Great Falls. 
Lewb and Clarke County: Helena Good Roads Association, Lewis Penwell, 

president, Helena; A. C. Johnson, secretary, Helena. 
Sweet Grass County Good Roads Association^ Harvey Coit, president. 

Big Timber; Dorman Kellogg, secretary, Big Timber. 

Nebraska 

Meridian Road Association, Charles Baugh, York, secretary. 

Boone County Goo<l Roads Association. D. J. Poynter, secretary, Albion. 

Brown County: Ainsworth Branch of Trans-Continental Route to Parifie 

Coast, John B. Stoll, secretary, Ainsworth. 
Johnstown Div. of Trans-Continental Route to Paeifio Coast, Ed. Bolbe» 

Johnstown. 
Long Pine Div. of Trans-Continental Route to Pacific Coast, W. A. Bueklia, 

secretary. Long pine. 
Cass County Good Roads Association, C. £. Tefft, secretary. Weeping 

Water. 
Cherry County: Wood Lake Good Roads Association, W. F. Parker, seere- 

tary. Wood Lake. 
Colfax County Good Roads Association, J. E. McNabb, secretary, Schuyler. 
Dmwes County: Chadron Good Roads Association, W. S. Gillam, secretary, 

Chadron. 
Dodge County Good Roads Association, George F. Staats, secretary, Fre- 
mont. 
Douglas County Oood Roads Association, W. J. Kirkland, secretary, Omaha. 
Hall County! Grand Island Good Roads Club, A. M. Connors, seeretary. 

Grand island. 
Howard County Good Roads Association, A. L. Baliman, secretary, 81. 

Paul. 
Lancaster County Good Roads Association, Fred C. Fiske, seeretary, 

Lincoln. 
Madison County Good Roadff Assoeiation. C. B Dalter, secretary. Madison. 
Nanoe County Oood RoaJs Assoeiation, J. D. Barnes, seeretary, FuUerton. 
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Scotti BtuFF Countv Auto UkdOood lUMdi Awooiation, C A. Morrin, • 
tary, Scotta BluO. 

ubin^n County: Arlinston Au' ■ — ■ — 

DaviM, Mcratvy, Arliagtan. 



Ntw Mtxiea 

SoeanE 

president, Albuquerque, N. M. 

n County Good Roada Auociation, J. W. Coon, president, Tueiuncari, 
. M.; R. A. Prentice, secretary, Tucumcari, N. M. 
New Mexico Good Roads Association, Ralph E. Twitehell, prcaideat, Santa 

Fe; D. R. Lane, wuretary. Albuciueri|ue. 
Northern New Mexico Good Roads Association, L. S. Wilson, presideBt, 

Ratoa; F. E. Van Dusen, secretan-. 
State A8so''iatton or Hijihway Officials. Francis K. LeaUr, president, Mesilla 

Park; Harvey M, Snielife, secretary, Raton. 
Dona Ana County Good Roads Association, Francis E. Lest«r, president, 

Meeilla Psrk. 
IJncoln County Good Roads Association. J. W. Laws, chairman, Lincoln. 
New Mexico Association of Highway Officials, Francis E. Lester, president, 

Meailla Park. 

JV«D York 
New. York State Road Builders Aesocietion. John H. Qordon, president, 

Albany; Joseph W. Manion, secretary, Albany. 

Iforth Carolina 

Central Highway Committee, H. B. Vamer, ehairman, Lexington. 
Charlotte- Wilmington Uighway Association, A. B. Skclding, secretary, 

V\ilmin?t"n. 
North Carolina Good Roads Asrociation, Joecph Hyde Pratt, secretary, 

Chapel Hill. 
Anson County Good Roada Association, Dr. W. J. MeLendon, president, 

Wadosboro' T. V. Howell, secretary-treasurer, Peaohland. 
Asbe County Good Roods Association, P. E. FokIs, president, Beavar 

Creek; W. E. Johnson, secretary, Beaver Creek. 
Beaufort County Good Roads Association. George T. I«arb, prendeat, 

Washiniiton: C. L Morton, ercrctarv-treanurer. Wa*hinBton. 
Bladen County Good Roads AsfOcialion, O. L. Clark, prenident, Clarktoo; 

W. J. Davis, secretary, Elisabeth town. 
Asheville and Buncombe County Good Roads Association, E. C. Chambers, 

£ resident. Asheville; B. M. Jones, seeretary-treaxurer, Asheville. 
jCounty: Bridsewaler Township Gooil Roads AsHociation W Lyerly, 
president, Bridgewater; R. A. Aberoathy, secretary-treasurer, Bridge- 
vater. 
Burke County Good RnaHs Association, J. E Erwin. president. Morganton. 
Connolly Springs Township Good Roads Assoriation, Allis Coulter, presi- 
dent, Connelly Springs; J. L Sides, secretary-treasurer, Connetly 
Spring. 
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Hildebran Township Good Roadf Association, J. W. Beach, president, 
Hildebran; A. L. Yoder^ secretary-treasurer. Hildebran. 

Caldwell County: Little River Towniibip Good Roads Asjiociation, J. F. 
Steele, president, Lenoir, R,F.D. 2; r. M. Wbitner, secretary, Lenoir, 
R F.D. 2. 

Camden County Good Roads Association. P. W. Stevens, president, Shiloh; 
E. I. Sawypr. secretary-treasurer, Camden. 

Caswell County Good Roadrt Ansociation, B 8. Graves, president, Yancey- 
ville; J. W. James, serretarv-treasurer, R. F. D. 1. Leasburg. 

Carteret Count v Ooo(l Roads Association, C. 8. Wallace, president. More- 
head City; M L. Willis, secret ary-treanurer, Morehead City. 

Catawba County Good Roads Association R. L Shu ford, president, New- 
ton, R. F D. I ; R. P. Caldwell, secretary. Newton. 

Chatham County Good Roads Association, James B. Atwater, president, 
Bynum; Frank D. Jones, secretary -treasurer. Gulf. 

Chowan Countv Good Roads Assocriation. J. U. McMullan, Jr., president, 
Edenton; H. L. Story, secretary-treasurer. Edenton. 

Columbus County Good Roads Association, C. Herbert Smith, president, 
Acme. R. F. D.; K. Clye Council, secretary, Wananish. 

Craven County Good Roads Association, R. A. Nunn, New Bern; W. 0. 
Boyd, secretary, New Bern. 

Cumberland County Good Roads Association, T. G. McAlister^ president, 
Fayetteville; n. M. Walker, secretary-tressurer, Fayettevillr. 

Currituck County Good Roads Association, E. R. Johnson, secretary-treas- 
urer, Currituck. 

Davidrton County: Abbots Creek Good Roads and Arricultural Association, 
C. D. Motsinicer. president, Winston-Salem, R. F. D. 5; C. U. Teague, 
secretary. Wallburg. 

Arcadia Good Roads and Agricultural Association, J. E. Hill, president, 
Lexington, F. R. D. 4; C. A. Kimel, secretary^ Clemmons, R, F. D. 2. 

Alleghany Good Roads and Agricultural Association, Rok>ert Stokes, presi- 
dent, Ncwson ; J. L. Doby, secretary. Newson. 

Boone Good Roadis and Agricultural Association, W. B. Meares, Linwood. 

Cotton Grove Good Roads and Agricultural Association, J. D. Lockabill, 
president, Southmont; John L. Miller, secretary, Linwood. R, F. D 2. 

Denton Good Roads and Agricultural Association, ttev. Jefferson Lanning, 
president, Denton; J. M. Daniel, secretary, Denton. 

Cid Good Roads and Agricultural Association, N. H. Prevo, president, 
Cid; D. A. Leach. Secretary^ Denton. 

Hampton Good RoaoJB and Agricultural Association, John W. Hampton, 

S resident, Clemmons, R. F. D. 2; J. L. Nelson, secretary, Clemmons, 
L. F. D. 2. 

Healing Springs Good Roads and Agricultural Association, James I. Smith, 
president. Silver Hill, R. F. D. 1; Hurley Daniel. Secretary, Deuton, 
K F. D I. 

Holly Grove Good Roads and Agricultural Association. C. A. Swink, presi- 
dent, I.exington, R. F. D. 2; James F. Deal, secretary -treasurer, Lex- 
ington. R. P. D. 2. 

Jackson Hill Good Roads and Agricultural Association. Stokes Smith* 
president. Newson; C. L. Bedgett, secretary, Jackson Hill. 

Liberty Gooil Roads and Agricultural Association. T. G. Kindley, president, 
Lexington; John W. May, secretary, Hannersville. 

Midway Good Roads and Agricultural Association, O. Frank Lindsay, 
president, Wallburg, R. F. D. 1; P. £. Whicker, secretary, Winstun- 
Salem. 

Raedv Cn^k Good Roads and Agricultural Association, P. E Fritts^ Presi- 
dent, Lexington; R. F. D. 4; J. A. Hendricks, secretary, Lexington, 
R. r. D. 4. 
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^ Hill Gk>od Roads and Agrieultural Association, Joe Hedriek, prad- 

dent» Silver Ilill; Qrover C. Palmer, secretary, Silver Hill. 
ThomaAville Good Roads and Amcultural Association, S. H. Arerett, 

pre«iident, Thomasville; L. E. Bird, secretary, Thomasvtlle. 
Tjrro Good Roadi* and Agricultural Association, N. H. Swicegood, president, 

Lesdngton, R. F. D. 5; Charles F. Koonts, secretary, Linwood, R. P. D. 

1. 
Davidson-Randolph Highway Association, Arthur Ross, president, Asho* 

boro; 0. Dan Morgan, secretary-treasurer, Denton. 
Davie County Good Roads As^oriation, T. J. Dycrly, president. Mocks- 

ville; E u. Williams, secretary, Mocksville; C. F. Stroud, secretary, 

Moeknville. 
Duplin County Good Roads Association. Tsland Creek, Island Creek Town- 
ship; George R. Ward, president, Wallace; W. B. Brice, secretary-tieas- 

urer, Wallace. 
Durham County Good Roads Association, Dr. A. Cheatham, president, 

Durham: P. C. Graham, secretary-treasurer, Durham. 
Edgecombe County Good Roads Association, B. F. Shelton, pFesident, 

Tarboro. 
Forsyth County Good Roads Association, Judge H. R. Starbuck, president, 

Winston-Salem: A. F. Yarborouj^h, vice-president. Winston-Salem. 
Gates County Good Roads Association, Lycurgus Honer, president. Gates* 

ville: S.*P. Cross, secretary-treasurer, Gatesville. 
Greene County Good Roacb Association, E. D. Little, president, Snow 

Hill R. F. U. 6: J. E. Dehman. secretary-treasurer, Snow Hill. 
Guilford County Good Roads Association, J. Van Lindley, president, 

Greensboro; S. L. Trogden, secretary-treasurer, Greensboro. 
Halifax County Good Roads Association, John L. Patterson, president. 

Roanoke Kapids; Charles J. Shields, secretary- treasurer, Scotland 

Neck. 
Harnett County Good Roads Association, Dr. J. W. Halford, chairman, 

Chalybeate Sprinn: C. D. MoNeely, secretary. Chalvbeatf* Springs. 
Hay woocf County Good Roads Association, F. W. Miller, president Waynes- 

ville; James Atkins, secretary, Waynesville. 
Hertford County Good Roads Association, A. C. Vann, president, Ahoskie, 

W. A. Thomas, secretary, Cofield. 
Johnston County Good Roads Association, W. M. Sanders, president, 

Smithfield: C. M. Wilson, secretary-treasurer, W^ilson's Mills. 
Benson Townshio Good Roads Association, P. B. Johnson, president, Ben- 
son: R. F. nraith. secretary- treasurer, Benson. 
Jones County Good Roads Association. R. L. May, chairman, Trenton; 

John R. Barker, secretary-treanurer, Trenton. 
Lee County Good Roads Associaiion, J. B. Watson, president, Jonesboro; 

T. 8. Cross, Secretary, San ford. 
Lenoir County Good Roads Association, Dr. J. M. Parrott, president Kins* 

ton; Rev. C. W. Howard, secretary-treasurer, Kinston. 
Lincoln Countv G. R. Association, W. C. Kiser, president, Lincolnton; 

Tom. Cansler, secretary Lincolnton. 
McDowell County: Old Fort Township Good Roads Association, Dr. F. H. 

Ihne, Graphiteville. 
Macon County Good Roads Association, T. M. Green, president, Franklin. 
Madison County Good Roads Association, Jasper Ebbs, president, Spring 

Creek; Dudley Chinley, secretary-treasurer, Marshall. 
Hot Springs Township Good Roads Association, N. J. Lance, president, Hot 

Springs; S. W. Brown, secretary. Hot Sprinn. 
Blartin County Good Roads Association. W. C. Manning, president, Wl* 

liamston; C. H. Godwin, seeretary treasaier, Godwin. 
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Maeklenbyai County Good Roads AMOoUtion, F. M. Shaanonhooae, teert- 

Unr, Charlotte. 
Mitchell County Good Roads Association, George K. Pritchard, chairman, 

BakersviUe; W. C. Berrv, secretary, Bakersville. 
Montgomery County Good Roads Association, Frank Page, president, 

Biscoe; O. B. Deaton, secretary-treasurer, Trov. 
Moore County Good Roads Association, Leoiurd tSifts, president, Pine- 
hurst; J. n. McQueen, secretary-treasurer, Pinehurst. 
Northampton County Good Roads Association, John E. Moore, president, 

Jackscm; A. J. Connor, secretary-treafurer. Rich-Square. 
Orange County Good Roads Association, Franlc Nash, president, Hillsboro; 

secretary-treasurer, Hillsboro. 
Pasquotank County Good Roads Association, W. J. Williams, president, 

Elisabeth City, R. F. D. 4; G. R. Little, secretary-treasurer, Elisabeth 

aty. 

Pender Countv Good Roads Association, George J. Moore, president, Atkin- 
son; Lauuilin McNeill, secretarv-treasurer, Burnw. 
Perouimans Countv Good Roads Association, T. F. Winslow, president, 

Hertford; W. 0. Hudson, secretary-treasurer, Hartford. 
Person Countv Good Roads Asso<*iation, W E. Morton, president, Ro]d>oro, 

R. F. D. 8: J. W. Noell, secretary, Roxboro. 
Pitt County Good Roads Association, R. R. Gotten, president, Bruee; 

H. A. White, secretary-treasurer, Greenville. 
Randolph Countv Good Roads Association, J. E. Williamson, president. 

Worth ville; J. B. McCraig. secretary-treasurer, Asheboro. 
Richmond County Good Roads Association, B. F. Reynolds, secretary- 
treasurer, Rockinsham. 
Robeson County Good Roads Aasoeiation, A. E. White, secretary-treasurer 

Lumberton. 
Roekin^ham County Good Roads Association, J. P. Richardson, president, 

Reidsville. 
Rowan Countv Good Roads Association, P. B. Beard, president, Salisbury; 

J. H. Warburton secretary. Salisbury. 
Gold Hill Township Good Roads Association, J. W. Peeler, president, Rock- 

welL 
Rutherford County Good Roads Association, Dr. John C. Twitty, president, 

Rutherford ton. 
Stanley County Good Roads Association, J. M. Harris, Albemarle. 
Stokes County Good Roads Association, John W. Kurfees, president, Ger* 

manton; Eugene Pepper, secretary, Danbury. 
Surrv County Good Roads Association, J. B. Sparger, president Mt« Airy; 

M. F. Butner, secretary-treasurer. Pinnacle. 
TVrrell County Good Roaiis Association, F. L. W. Cahoon, president. Col- 
umbia; H. S. Swain, secretary-treasurer, Jerry. 
Union County Good Roads Association, W» C. Heath, president, Monroe; 

W. V. Love, secretary, Monroe. 
Wake County Qoo^ Roads Association, Dr. J. M. Templeton. president, 

Cary; Col. Edward E. Brittain secretary-treasurer, Raleign. 
Washington County Good Roads Association, T. W. Blount, president. 

Roper; W. M. Bateman. secretary-treasurer, Plymouth. 
Wayne County Good Roads Association, George C. Rovall, president, 

Goldsboro; G. A. Norwood, secretary-treasurer, Goldsboro. 
Wilkes County Good Roads Association, H. W Horton. president. North 

Wilkcsboro; Bruce Craven, secretary-treasurer. North Wilk^csboro. 
Yadkin County Good Roads Association, F. W. Hanes, chairman, Yadkin- 
1; W. E. Ru^tladge, secretary, Yadkinville. 



A. Homer Brica, wcrctsry, WiDnaboro, 
Gre«Dvil1e County Good RomU Awociation, WillUm G. Sirriite, presideDt, 

GreeDTille. 
Karahkw County Good Roacb Anopiktion, M. C. W«at, prMirfent, Ckmdaa. 
Lkocastcr Coiuity Good Koada Avoeution, W. U. Clybum, prendwit, 

Camden. 
Marion County Road and Highway CommiBsion, L. D. lido, dark, Marion. 
Nflwberrv County Good RowU Anociation, Dr. W. 0. Brown, preaidont, 

NwrWry. 
OranseburR County Good Roads Asaoeution, P. J. D. Feldar, praaident, 

OrangeburfE. 
Piekana County Good Roada AaaocUtion, W. T. O'Dell. president, Liberty. 
SpartanhurK County Good Roads Aaw>ciation, 8. T. D. L4uu^astar, preaident, 

Pauline. 
Sumter County Good Roada Aasociation, S. A. Harnn, preaident, Sumtar. 
Union County Good Roada Aaaociation, J. H. Speara, president. Union. 
Williamaburg County Good Roada Commiaaion, J. A. Kelly, preaident, 

Kingatrea. 
York County Good Roada Aaaociation, R. T. Fewell, preaident. Rock HalL 

Stnilk Dakota 

CbieafcOj Black Htlla and Yellowstone National Park Highway Aaaociation, 

Division of South Dakota and Wyoming, N. E. FrankliD, president, 

Deadwood. S. D.; H. W. Troth, aecretary, Deadwood, S. D. 
8I0UX Falla-Salem-Iroquois Highway Aaaociation, L. V. Schneider, preit- 

dent, Salem; O. P. Schmidt, aecretary-treaaurer, Salem. 
South Dakota DJTision of the Maridien Roiul, S. H. Edmunda, aecretary, 

Yankton. 
South Dakota Good Roada Aaaociation, J. W. Parmley, preaident, Ipawich; 

U. F. Brownell, aecretary-treaaurer, Sioux Fall*. 
South Dakota Scenic Highway Awociation, Harry Wentsy, preaident. 

Rapid City; E. K. Mather, aecretary, MicthoU. 
Twin City •Aberdeen-Yellowstone Park Trail, J. W. Parmley, preeident, 

Ipawich: O. T. Peterson, eecretary'tressurer, Hettinger, N. D. 
Sioux Falls-Salem-Huron Road Association, W. F. Alguire, preaident, 

Ellia; Ray Bowden^ secretary, Ellis. 
Beadle County Good Roada Cluo, A. Lampe, preaident, Huron; J. McO> 

Campbell, secretary, Huron. 
Hanson County: Alexandria Good Roads Club, John Munsen, preaident, 

Alexandria; John Dobiton, secretary, Alexandria. 
Hutchinson County: Meridian Road Club, A. A. Wipf, preaident. Freeman; 

A. J. Waltner, secretary. Freeman. 
Lawrence County: Lead-lerry Good Roads Association, J. L. Currao, 

aecretary, Lead. 
Bious Falls Good Roads League. J. L. White, secretary Bioux Falla. 
Roberta County Meridian Road Committee, Henry B. Morria, chairman, 



neieee Highway Aaaociation, J. N. Fisher, preaident, Morristown; 
■-> "-tc, secretary, Knoxvilje. 

qI Highway Association C. C. Gilbert, pri-aidcnt, Memphta. 

Btee Good Roada and Drainage Aaaociation, J. D. Johaaon, 
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Knoxvllle-Chattanooga Highway Association, S. H. Thompson, president, 

Athens. 
Anderson County Good Roads Association, W. L. Owen, president, Clinton. 
Bradley County Good Roads Association, J. W. lieard. president. Cleveland. 
Cocke County Good Roads Association, chairman, W. D. MeSween, New* 

port. 
Fayette County Good Roads Association, E. A. Maddox, president, Somer* 

ville. 
Grainffer County Good Roads Association, Dr. A. E. Foster, presidenli 

Blaine. 
Knox County Road and Park Association, Cyrus Kehr, president, 607 

Empire Building, Knoxville. 
Loudon County (iood Roads Association, J. W. Norwood, president. Marteh 
McMinn County Good Roads Association, R. J. Fisher, president, Athens. 
Madison County Good Roads Association, R. .\. Hurt, secretary, Jackson. 
Monroe County Good Roads Association, Charles A. Lowry, president, 

Madisonville. 
Roane County Good Roads Association, W. C. Shaw, president, Harriman. 

Texoi 

Texas Good Roads Association, W. 0. Turner, president, Fort Worth; 
D. E. Colp, secretary, San Antonio. 

Texas Industrial Congress, Henry Exall, president, Dallas, W. C. Barriok* 
man^ secretary. Dallas. 

Texas Division oi Meridian Highway 

San Antonio to Galveston Division. 

San Antonio-Laredo Division, D. E. Colp, president. Fort Worth; W. H. 
Beck, secretary. Fort Worth, 

San Antonio-Laredo Highway, D. £. Colp, president, San Antonio; W. 
I'nckey, secretary, rearsall. 

San Antonio- Atascosa and Gulf Hishwny Association, H. M. Martin, presi- 
dent, I'lessanton; W. L. Dunne, secretary, Plessaoton. 

San An tonic- Port O'Connor HiKhwav, J. W. Warren, president, San An- 
tonio; W. H. Vcmor. secretary, San Antonio. 

San Antonio-Bianco and Granite Higliway Associstion. Chas E. Crist, 
president, Blanco City* R. E. Johnson, secretary, Marble Falls. 

Gull Coast Good Roads Association, J. U. Uawley, secretary-managef, 
Galveston. 

East Texas Good Roads Association, G. A. Bodenheim, president. Long* 
viewj Dr. A. L. Hathcock. bci-retarv, Palestine. 

Alamo- Vii tori a-8an .lacinto Highway, Judge J. P. Pool, president, Victoria; 
D. K. Colp. secretary. San Antonio. 

Bell County: (tood Rouds A8^04*iation, B. B. Buckoridge, secretary, R. 
L. Bennett, manairer, Tem|>le. 

Bee County Good Roads Association, J. B. Daniels, secretary, Beeville. 

Bexar County Hishway Division of the San Antonio Chamber of Com- 
mence, A. M. Fischer, president, San Antonio; D. E. Colp, secretary, 
San Antonio. 

Blanco County Good Roads Club, Percy T. Brigham, president, Blanoo 
City; Wily Kreuger. secretary. Twin Sisters. 

Bratoe Cour^ty Good Roads Club, L. M. Hewitt, secretary, Bryan. 

Burnett County Good Roads Association. C. A. Read, presiuent. Marble 
Falls; M. K. Fahion. secretary. Marble Falls. 

Cameron County Good Roails Association, S C Tucker, president, Browns- 
ville; L. A. Whitney, secre tar v, Brownsville. 

Colorado County: Eagle Lake Good Roads Club, Frits Rngelhart, pmidaolv 
fiagULaka. 



/ 
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Crockett Count;: Oioiut Good Roidi Aaiociation, Cbu. B. Dftvidton, 

scentary, Oions, 
Dallu Count]' Good ItosdA Club, J. F. ZttDg, pretident, D&llu. 
FaIU Couuty Good Roftds Club, G. H. CHrter, iircflident, M&rlin. 
Guadalupe County Good Roadii Club, J. M. Abbott, praaidcDt, SeguiD; 

C. F. niumber, secretary, Seguin. 
Guadalupe County Good Roods AMociation, Cbas. Blumberg, president. 

Sepiin ; T. L. Abbott, secretary, Seguia. 
Honkiiifl County Good Koads Club, F. W. Mack, secretary. Sulphur Springs 
JelTerson County Good Rosda Club, T. \V. Larkin, scuretary, Uuaiimunt. 
Jim Wells County: Business Meu's Good lluads Ctub, J. U. Biiggu, presi- 
dent, Alice; Pbil Ui.bbs, secretary, Alice. 
Karnes County Good Roads Asautialion, Ur. King, president, Karnes Cityj 

W H, Howard, wcreiary, Kftrn.s Cilv. 
Kendall Countv Good Roads Association, Dr. J- F. Nooe, president, Boerae; 

H. U. Mctarland, secretary, Boerne. 
Kerr Countv Good Roads Club, Mr. Schults, secretary, Kerrville. 
Lampuaa County Good Roads Club. J. U. U. Berry, president, Lampasas; 

J. E. Vemer, secretary, Lampasas. 
Medina County: Devine Good Roads Club, J. W. Fullerton, president, 

Devine; Mack Kercbville, secretary, Devine. 
Newton County Good Roads Association, I. B. Alford, president. Burke- 

ville; L. M. Autrey, Newton, secretary. 
Orange County Good Roads Association, Geo. W. Bancroft, president. 

Orange. 
Robertson County ; Calvert Good Roads Association, E. J. McGirjck, aecr** 

tary, Calvert. 
Franklin Good Roads Club, F. S. Estes. Franklin. 
Wilson County Good Roadis Association, W. H. King, president, Stockdale, 

T. C. Rii'liardson, secretary. Sutherland Springs. 
NoU: Practically every town of 5000 inhabitants or over has an active 
commercial club, and in every case these organizations act as good roads 
clubs and make the road propaganda one oT their chief departments of 
work. Tbey can be reached by addressing: Secretary, Commerical Club, 
at the town desired. 

Vemion/ 

ion, Ouy W. BsJley, president. Junction; J. P. 

tion, J, H. Ware, president, Townshend; H. C. 

Idlebury Improvement Society, Edward M. Day, 
bury; J. A. Douglas, secretary, East Middlebury. 
tvment Association. Guy B. Johnson, president, 
secretary, Manchester, 
unent Society, Mrs. I. E. Bronson, secretary, 

h Bennington Improvement Association. Mrs. 

tresi dent. North Bennington; Myron H. Jfones, 

ington. 

nd Mt. Tabor Improvement Society. W. H. Grif- 

; Mrs. Mabel Tabor secretary. Danhv 

ick Improvement Sorioty. F. T Klilder, presi- 

I Bertha S. Knapp. secretary, Woodstock. 
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Virginia 

Virginia Road Builders' Association, C. B. Scott, president, Ljrncliburg; 

C. T. Scott, secretary, Waynesboro. 
Richmond Society of Engineers, Arthur Sorivenor, president, Richmond; 

James Bolton secretary Richmond. 
Amelia County Good Roaos Association, H. F. Green, president, Amelia 

Court House. 
Campbell County Good Roads Association, Eugene Ould, president, Eving- 

ton: W. L. Garbee, Law lor. 
Good iioads Association, Rustburg. 
Charlotte County Good Roads Association, B. P. Eggleston, president* 

Charlotte Court House. 
Chestertield County Good Roads Association, Howard Swineford, president, 

Richmond. 
Dinwiddie County Good Roads Association, J. E. Perkinson, chairman, 

Dinwiddle. 
Fauquier County Good Roads Association, P. T. Crosby, president, War- 
ren ton. 
Halifax County Good Roads Association, W. Holt Edwards, president, 

Houston. 
Lunenburg County Good Roads Association, E. P. Wallace, president, 

Meherrin. 
Nansemond County Good Roads Association, R. H. Beamon, president, 

Beamon. 
Pittsylvania County Good Roads Association, J. L. Carter, president, 

Chatham. 
Shenandoah County Good Roads Association, M. H. Bowman, president, 

Woodstock. 
Spotsylvania Countv: Fredericksburg Good Roads Association, E. D. Cole, 

President, Fredericksburg; Thomas H. Harris, secretary*treasurer, 
redericksburg. 
Wise County Good Roads Association, John W. Chalkley, president, Big 
Stone Gap. 

WoBhingtan 

Washington State Good Roads Association, John A. Rea. secretary, Taooma. 

Chelan county Good Roads Association, Harry Shotwell, president, Wenat- 
chee; H. A. Saunders, secretarv, Wenatcnee. 

Clarke ('ounty: Dole Good Roads Association, C. H. Muncton, president. 
Dole; A. J. McPherson, secretary, Dole. 

Ferry Countv Good Roads Associatin, W. T. O'Connell, president. Repub- 
lic; S. H. Richardson, secretary, Republic. 

Grant County Organixation, William Ra[jgless, president, Quincy; Leo O. 
Titus, secretary, Kphrata. 

Island County: Good Koads Association of District No. 5, C. S. Halversen, 
president, R. D., Clinton; A. K. Hanson, secretary, R. D. Langley. 

Kitsap County: Winslow (lood Roads Association, Winslow. 

Pearson Good Roads Association, W. H. Babcook, president, Pearson; 
G. Frvholm, secretary, Pearson. 

Brownsville Good Roads Association, Jerry Behems, president, Browns- 
ville; T. U. Townsend, secretary, Brownsville. 

Burley Improvement Club, H. W. Stein, secretary, Burley. 

Kittitas County: Good Roads Association of Kittitas County, Soren Soren- 
son. president, Kllensburg ^ H M. Hathaway, secretary, EUensburg. 

KliokiUt County: Good Roads Association of Koad District No. 4. X. 8. 
Eddings, president Centervillt; J. A. Miller, secretary Centervilia. 
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Lincoln County Good Roads Association, Albert F. Kramer, president 

Aimira; Guy G. Harvey, secretary, Davenport. 
Oroville Good Roads Association, Oroville. 
Mason County: Matlock Good Roads Association, Fred Ferris, president, 

Matlock: M. J. Dunkelberger, secretary, Matlock. 
Okanogan County Good Roads Association, George Bailey, secretary, 

Riverside. 
Pierce County: Longbranch Good Roads Association & Improvement Club, 

8. S. Watkinson, secretary, Longbranch. 
Skamania County: Underwoocl Good Roads Association, W. F. Cash, 

secretanr. Underwood. 
Hood Good Koads Association, F. W. Dehart, secretary. Hood. 
Cook Good Roads Association, P. S. C. Wills, secretary. Cook. 
Collins Good Roads Association, Alex. McKeighan, secretary, Collins. 
Home Valley Good Roads Association, A. B. Hutcbeson, secretary, Home 

Valley. 
Butler Good Roads Association. F. 8.. Munn. secretary, Butler. 
Cape Horn Good Roads Association, M. B. Stevenson, secretary, Cape 

Horn. 
Snohomish County Good Roads Association, Dr. W. C. Cox, Everett; 

W. W. Blaine, secretary, Everett. 
Spokane County Good Roads Association. W.H. Cowles, president, Spokane; 

Frank W. Guilbert, secretary 411 Empire State Building, Spokane. 
Walla Walla County: Good Roads Association, W. M. Cook, president. 

College Place; John Moyer, secretary, College Place. 

West Virginia 

Trans-AUegheny Good Roads Association, George W. Stevond, president, 
Richmond, Va. ; Albert Sydney Johnson, secretary. Union, W, Va. 

Southern West Virginia Good Roads Association, W. J. McClaren, presi- 
dent, Welch, W. Va.; E. L. Ellison, secretary, Becklcy, W. Va. 

Central West Virginia Good Roads Association, Ueorge Norris, president, 
Weston, W. Va.; John H. Long, secretary. Heater, W. Va. 

West Virginia Good Roads Association, W. A. MacCorkle, president, 
Charleston, W. Va.; A. D. Williams, secretary, Morgantown. W. Va, 

Cabell County Good Roads Association, G. A. Northcott, president. Hunt- 
ing:ton, W. Va. 

Doddridge County Good Roads Association, G. W. Twyford, president. 
West Union, W. Va.; J. M. Martin, secretary. West Union, W. Va. 

Fayette County Good Roads Association, P. M. Snyder, president. Oak 
Hill, W. Va.; E. J. Payne, secretary, Oak Hill, W. Va. 

Greenbrier County Good Roads Association, Sam Price, president, Lewis- 
burg, W. Va.; John S. Crawford, secretary, Lewisburg, W. Va. 

Hampshire County Good Roads Association, G. K. Kump, president, 
Romney, W. Va. 

Kanawha County Good Roads Association, C. C. Dickinson, president, 
Maiden, W. Va.; C. C. Lewis, Jr., secretary, Charleston, W. Va. 

Lewis County Good Koads Association, Stark A. White, president, R.F.D. 
6. Weston, W. Va. 

Marsnall County Good Roads Association, A. H. Gray, president, Cameron, 
W. Va.; E. G. Gorby, secretary, Moundsville, W. Va. 

Mason County Good Koads Association, R. P. Bell, president. Point 
Pleasant, W. Va. ; P. T. Burdette, secretary, Point Pleasant. W. Va. 

Mercer County Good Roads Association, Samuel Holroyd, president, 
Athens, W. Va.; C. T. Boykin. secretary. Bluefield, W. Va. 

Mineral County Good Roadn Association, J. C. Watson, president, Keyser, 
W. Va.; F. H. Babb, Keyser, W. Va. 
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Mingo County Good Roads Association, F. D. Pfenning, secretary, Wil- 
liamson, W. Va. 



Monroe Countv Good Roads Association, J. W. Lynch, president, Union, 
~. Va. ; Albert Sydney Johnson, secretary^ Union, W. 
rgan County Good Road 
Berkeley Springs, W. Va. 



W. Va. ; Albert Sydney Johnson, secretary. Union, W. Va. 
Morgan County Good Roads Association, W. H. Summers, president. 



Ohio and Brooks Counties Good Roads Association, Harry Sands^resi- 

dent, Wheeling, W. Va.; Roy B. Najrlor, secretary, Wneelinjt. W. Va. 

Pleasants County Good Roads Association, W. C. Carson, presiaent, St. 



Marys, W 



inty \ 
. Va. 



Poeahontas County Good Roads Association, C. B. Swecker, president, 
Dunmore, W. Va. 

Randolph County Good Roads Association, W. G. Wilson, president, 
Elkins. W. Va.; James W. Wier. secretary, Elkins. W. Va. 

Tyler Countv Good Roads Association, J. W. Duty, president, Middle* 
bourne. W. Va. 

Wayne County Good Roads Association, 0. J. Ryfe, president, Wayne. 
W. Va. 

Wetzel County Good Roads Association, L. E. Lanti, president, Jackson- 
burg, W. Va. : Smith Blair, secretary. Jacksonburg, W. Va. 

Wood County Good Roads Association, Burdette Wc^yard, president, 
Parkersburg, W. Va.; W. J. Alexander, secretary, Parkersburg, W. Va. 

Wisconsin 

Lake to River Association, Guido Hansen, president-treasurer, Milwaukee; 
Malcohn J. Mackinnon, secretary, Milwaukee. 

Oeonomowoc-Milwaukee Road Association, L. J. Petit, Wisconsin National 
Bank, Milwaukee. 

Wboonsin Highway Commissioners' Association, H. J. Knelling, president, 
Pereles Building, Milwaukee; G. H. Mainwaring, secretary-treasurer 
Gotham. 

Fox River Valley Highway Association, John Conway, president, Apple- 
ton, Wis. 

Dane County: Madison Auto Good Roads Club, John Donald, president, 
Madison, Wis.; M. J. O'Malle^, treasurer, Madison, Wis. 

Lincoln County Good Roads Association, J. A. Emerich, president, Merrill, 
Wis.; W. D. Martin, secretary, Merrill, Wis. 

Trempealeau County Good Roads Association, F. A. George, president, 
Whitehall; G. O. Linderman, vice-president, Osseo; J. A. Markham, 
secretary, Independence; Dr. O. H. Lawrence, treasurer, Galesville. 

Wyoming 

AssQoiation for promoting*' Black Hills-Yellowstone Park Highway" N. E. 

Franklin, president, Deadwood, 8. D.; J. D. Gallup, vice-president, 

BufTalo. 
Northern WyomingGood Roads Association, Hayden M. White, president, 

Buffalo: C. A. Harmon, secretary, Upton. 
Wjroming Highway Association, Frank Wood, president, Casper; J. D. 

Kilbom, secretanr. Elk Mountain. 
Alban^f County Good Roads Association, Elmer Lovejoy, president, Lara* 

mie; Robert W. Innes, seoretar^r* Laramie. 
Carbon County Good Roads Association, Raymond Barber, president, Raw- 
lins; Homer A. Menice, secretary, Rawlins. 
Converse County: Good Roads Club of Douglas, Jacob Jenne, president, 

Ek>uglas; Henrv J. Bollin, secretary, Douglas. 
Fremont County Good Roads Association. O. M. Beck, president, Lander, 

Wyo.: A. H. Maxwell, secretary, Lander, Wyo. 
Laramie County Good Roads Association, H. P. Hynds, president, Chey- 
i; C ▲. Laaa, aesretary, Chsyanaa. 



ADDENDA 

P»Ci 88: ftdd to MimMota df^Btt-^Dormc 191S. ft laap of State roMk «■§ pra p itxl 
iat that ol * total oT 12^1 mUaa m decixnatad. 1414 mfles wen ended and proridad wHk 
■taiid%rd fraval. manadini or ooocreta •orfactns. 78S milot had a <raT»l mxrfam not •tandard, 
and 2593 milaa wora earth roads broa^t to standard width and traded. During itlS. owr 
$1,403,003 waa spent on the eoostroetion of State-aid roads and orer t H6, on th^ mate- 
teoaoee. In 1816. 09 o Jt of a total of 89 eounttee will crade about 1.M3 milea of road, gravel 888 
milee and ooostruot oonsrete ettlrerts and other improrementa which will bring the total eoo- 
templated espenditure to tl.7SS.000. If the remaining eountiee do a proportiomte aaaouat 
of work, about $2,223,033 will be spent on State-aid eoastrootion. while about 8880,000 wiQ bo 
■pent in maintaining the State roads. 

Page 8S; State-aid Legblatton.— The 1910 legialatare created a State highwajr commlMJon 
e4 three members holding olice for nx years, one appointed erer^ two yeara. The eommiesios 
is aothoriied to appoint a State highway engineer and other aaewtanta. It is directed to eon* 
aider and adopt plans for locating and eoostruetin^ roads, and to cooperate with the federal 
authorities in constructing post roads. It is required to hold meetings in oaOh county to en- 
eo'jraes road improrementa. The State highway enQneer is directed to plan improvs m e n ta 
e4 such rovis as will form a connected system of main traveled highways: to investigate the 
methods of rovl construction best suited to local needs and the availabtltiv of local matariab 
for road improvements: to furnish informaUoo to county officials and to coDect road data from 
them. The teeting facilities of the University of Mississippi and of the AgrioaHaral and ICo- 
ehanieal College are placed at the disposal of the State highway department. 

The members of the commission are: J. M. McBeath. Meridian, chairman; D. W. Robbiaa, 
Tupelo, and W. T. Denman. McComb. 

Page 103; Pr ogr ees Reiiort.— It b eetimated that there are 15.116 mUea of road in the State 
of which 1177 have some Idnd of hard surface. There are 130 miles of road improved entMjr 
at the expense of the State: none such is now under improvement. 

Page 101 : Road Funds.—From January 1. 1915. to Pebruarv 15. 1916. the State spent 8191 Jtt 
and the towns 6106,731 on constructing trunk lines, and 882.844 and 6188.447 respectivefar <m con- 
structing State-aid roads. In the same period the maintenance expenditures by State and 
towns reepeetively were: State roads. 874.658 from the Stete and nothing from the towna; 
trunk line roads. 6in.863 and 884.622; State-aid roads. S64473and 848.491; Winnesquam bridge. 
817.393 and 618.792. 

Page 106: Road Funds.~The legislature of 1916 passed an act te be submitted to popolBr 
vote in the same year, authorising the State highway commission te lay out 13 State Ugnwaj 
routee and te teke over and improve existing roids formini parte of theee routea. The ex- 
pense o- the work is te e met y 6\000.000 serial 4 per cent bonda 8500.000 te ce retired an- 
nually by the proeeeds of autemob^le feee. 

Pa^ 166: State-aid Legblation.— The Stete highway commissioner haa recently been grantad 
authority te withhold Stete-aid funds and convict labor from counties which do not maintain 
their roads te his mt sia tion. He has been authorised te exercise the right of eminent domain. 

Page 156: Local Bond Legislation. — ^A new law requires eetimates of the cost of roads te be pre- 
pared before a bond election is ordered. After bonds are voted, the board of supervieors 
must levy annually at least 3 per cent, of the amount of the bonds for the maintenance of the 
fOads. 

Page 158: Autemobile Registration.— A 1916 law direete all automobile lioenae feee te be 
aaed for maintenance by the counties under the direction of the State highway commiasioner 

f»rovided no county shwl receive any of the money unless it contributes an equal amount 
or the same purpose. 

Pape 163: Highway Officials.— James Allen has succeeded Wm. R. Rof aa State hlghwajr 
oomnussioner, and George F. Cotterill haa aucceeded Mr. Allen aa chief engineer. 

Page 401; add: 

Canadian Oood Roadi AtMoeiation 
03c$r».^. Duehastel db Montrouge. Outremont, P. Q., president; F. L. Bquiro, Toronto* 
Ont., vice-president; Oeorga A. MoNamee. Toronto. Ont., secretary and traaaurer. 

Page 405. add: 

Ocean to Octon BithtBOff Auociati^n 

Offiean.-^, 8. Maotevish. Magdalena. New Medco. president: H. O. Barker. Banalng. Call- 
lornia. W. M. Petersen, White River. Arizona, and D. K. B. Sellers. Albuqueroue. New liexieo, 
vioe-presidente; C. B. Sedillo. Magdalena. New Mexico, aecretary; Fred Nelson. St. John, 
Arisona. treasurer. 

Pftge 430. add: 

New Hampehire Good Roads Association; Ovid F. Wlnabw. Naahoa. prealdanl; Qaona P* 
Winn. Nashua, secretary and traaaurer. 
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